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1« PXan of th© 3.ay»out of field esipoxltBent

2* Baff diagr^ showing aean hel^t of plants corres-
ponding to the levels of autsleats

S* Bar dlagi?aa showing the mem nmher of tllley©
corresponding to the levels of nati»i9nts

4. B«spoas0 carves for yield of grass for nitrogen
and fotash o ©

5. Bespons© carver for yield of oil for nitrogen
and potash

6, A eitronella grass

7, A ganeral view of the standing crop
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aaj?attg OeyMa sa aiyaaa-fei©

grass, i0 ffl&ia soaree ©f T^aafel© eitroa©lla'oil..# fh©

@il ®aeapi©8- an inportaa-fe peai-feioa' mmmg esssjafi^ ©ils, owiag
•|0 its hifk psj?sgatag© of sl©@tel,© aaittlj geyaaiol and te'rpeaes..

flis oil is muQh.'mnght its j?oiiai©i, leaeay balsomio

FosaosoiAs oioar#

f̂li® aii tes wida appiioatitiss" in. mme-lSmf soap

perfiiii@3 aai ftersiaoea^ioal fr©ia©ts« It is als©' ased as s

footfaiag siieai' ao^fait© aai X©a©^ bites* Iteeol witb ©tfeer

iagr©4i©iits. it-ia a go©i •repell.eat agalast iaseota* It is a

mmQB: of. p@rfaiB0U3r-iaolsit09 lit® M ©itroaellal

wbiefe caa be e.®air@rt©a' into B&m 'aj-osaties Xifc©

^iroxy, eitroaellal, ©yatlietie msattel ©stei*® of gemoS^l, •

eitroaellel eta*

freseat deaaaS of oitr&atlla ©il M Mia ia abomf

140" to 1§0 toit^s.. If ssif auffiei^aoy in @̂iti?©ae3.1.s ©iX is

aehieved t&@ eouatiy^ -©aa save tw©aty liaklia rapees m&rth of

•fdreigii e^efeiaags. fhjB dsmand of this ,@il, .is iftereasiag aai-,

it is ®3^®0t®a t@ "iJ© ,a-botit SOO tomeo per yesir,, (Butta .aa^a

?irsioai, 19it).
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2,. life© letasiEigtaaB -it-caa t>@ cttlti'tfti-feai' la pl&,Q®@.

mm e©ii®-wli^re ©tteer ctop&-€o mt mm n'p'vmXXt

%' will, g©t ^ steaij th©-4th

wfitli ottrngas,-- at - ©f 4S- tef®*

4*.' fke ttj?oii--i00s met atteatioa

Slid l8 fre# imm mf ®0'ri©a» ©a? iteeasee-

@, It %B a ^0il biadtiag -©jfop e«itaM# fo;i? €oil,

mtisia m Mil slfifes^ .

$» . tk© sp^at-tgyas© obtaiijet after tte e^-fefmetisa

•©•d' mn. b'0! tts«4 m # g^m oj?gaaie satire. .

lefo-p© 'fOBislsriBiag, Qtmp 4U- is MgJilr esseatlal ^

t© o'b'Imla aie.tttst©' pa -feb® 'ugmMmi& f;fsetie^-s' to

fes aioflifi 'tittles? tM fj?eTSiliag ^U'il aal: ellmatio ijQaiitioas.

Arn'Og tte p#©,ir0^ teoteit«i@® ia ia0j?®a8,i%;- amp ]pjp9tmeti#a tb©

fertiliaara is oiie. of-.ms mst lsj?0#taat. Being a "

a©wly la%i»0iusei ef?©p. a© ©ttea^te teve beea. maie

ia thlm eoaiit:^ ts ia^estigst^ the yttalpsatat©

tk®- ©ffe©ts of yield tttalitj. §ia.y •

a llaitsS, ©f •83^0,ffi®@iits few© t»e©a.,®e-p©rt@3 so

•fej? @a. i»p.#rl;aat aaot'iic "fettem-are-tte worfe

esateoijef W te^joie :Ctt4f)-t: fl-reifti sa4 :»fe'tl»@ws Cl.i§1)^,-loaefei^,

aat ^aaiittsefeera'f aai l^ia :iiiaa, Cli6@>«; fh©©'̂ -
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attthoi?0 h«£ve reported that eitroaeil^a gi^as is a heai^y feeaW

aad rapidly ©irtjuusta the soil. Feriodioal fearvest of tte pmp

removes 10-12 toaaea of out grass from a fieotare fer year*

?ary4i*g amoiiats of nitrogen, pliosphoras aad potash bave been

reoommeMea unSer dSfferent aoil aad olioatio oooditiona.

TOrk- ©0Kiduct0i "at layagaea lxp©rim©atal -Statioa

in 19S.S etaS liy other wo^ksra nm&lyf Davis ©t ^ (195?) f •

Kopezava (1961) sftd §attimg (1961)» in other plaeas oa otJier

esseattal oil ompB show a aaifsm ijositiir© respoase .to ©aloiura

ia the matter of jieXd aa^ quality of ssseatial oil»

Siae® eitr@aeiia grasa ia very issportiaat ia industry

aa^ economy ef th.e eouatry, lairesti^tioa on its euitivstioa

practiee# baoomee aeeesaary. Its |>o0sibilities for eabstitixtiag

leiaoagrass ia uaeeoaosiie plaatatioas am fflarksd, »r©f©re aa

attd^pt has fe©«a mde ia this iavestij^tioa to dateriaiae tiie

laaaurial r9qtti2*®®»at8 of this i®port;aat crop#
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Of LlfBEAftJEIl

Bffeet of soil aad ollsiate

Soil, cliiaate aad altitude profoandly affect tiie

vitality aad life-spaa of th© erop as wsll aa yield aad

quality of oil mainly eitroasllal.

Ssorge (1024) diaemssed the soil ooaditionat yield

of oil aad methods of cultivatloa of lemoagrass aad oitj?o«

aella grass. H© lias atated tMt eitf^aella grass grows wild

ia t^e lilgiris aad ialeia districts of South IMia, aad

tbrives well uader aaady loaa soils also,

looordiag to HiscSiaiaaa (1938) ealcarious soils with

©aly a thia layer of saad yielded good grass aad oil but are

©schausted l^ter. As sooa as the rootsmaoh subsoil the

eitroaellai eonteat deorestees* He beliaw© that the saady

soils oa wMoh the grass doea not grow very high offer a

aaturai frotactioa for a good ©11 yield.

Sueather (1949) stated that Geyloa citroaella

flourishes ia a less fertile aoil aad require oaly less

oultuml ©ars aad moistor©, thaa the Java type. 'Phe localities
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Qeflca ia grown, • ttsmallf. mm iiilly aat less .

fertile* S©s%' fairamrsbl® soil is a 'rieli allttv'ial 0m* *

Brdwu'aM Sattfeews (tfSt) rsjortei ttet eiisroaetta

m@m mmAmt mil iistrifeatei mm fail* aiiA saito^iae

©at* fartieolarly tis©* Mo'&t s03Xs saffioleatly

fertile are etiitabl©-. 'fsry rieto or v^jtgin soils gif© a greater

yield of bat its oil aonteat: is a%ii©pially low.^ Mmp-

• saafiy soils sttffioiently fertile bettef''tliaa lossay -or •.

firfeile oa^a> 'fiiey are ImB affeo.tsa fey 'Weeas,, ..me yieia #f

l^f is lower b«t' mm pareeiatsge &i ©11 ia tlia leaf is>i^er.

J©acto ani Faaaittsefcem C19S^)

,eitr#ii©lla, grass gr6wa-w6ll 'in tfpieal latiritie-, grw©lly- -

loc®8 ©f Qfyloix. • ' • ' •

.'•leailva ItiSf) repertei ttet citrsaeilB. grows M

QpSiimje^ &mm mf .well ap'lo-m altitaA© of.EQQ®^ ft*

illt©>i^1se' Jpain^ -aafi' 'SiiMiy i© fat®-ttrablt f&s "feti©

4e0©raiiig to" Saag&pal. Clt60) 0©ylom eiwaelis i©

harSie#' aai las IsagSF llfeepaiii. tliaa S'ava typ@#_ It floarisb@s

ia s©ils of eir^a, fsrfe.Slity 'ati4 re^u'iree oaly wry limited

ouX'tursl Slid sJS-tturA®! <sar©«^
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Btttta aad Viraani (1964) reported that Ceylon citro-

nelia, grass can fee grown upto an altltuds of 600 metres, fiis

annual rainfall where the grass is grown in Oeylon la 1S2 to

t?a cms. She grags grow© well on poor typ© of soils parti-

ealarly on the slopes &f hills. It grows in the sun as well

as la the shade, ^at shad© is aetrimental to the yield of

oH, and its total geraniol content.

Influence of fitrogeat Phosphorus, Idtaeh and Calcium on growth,
grass yield, oil yield and quality of oil

Oaiy i?ery few investiga.tions on the effect of ferti-

lisere on CyaboBOgon nardug have baen reported, but there is
considerable published work on other essential oil yielding

crops. Areview of the literature pertaiaiiig to the effect of
manures aM fertilisers on OymbopQ^on nardus and other essential

oil yielding plants ia given below.

Organic manures

Organic aiaiattres are reported to be used in replenish

ing plantations of eitronella ana other esseatial oil yielding
orops.

Beekley (1931) recommended the use of at least 15
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tonnes of compost along with 300 lbs of potaasium sulphate

per acre for lemon, grasa before planting.

Hisclwnaaa (1936) stated tbat oltronella is a soil

exhausting crop, aaol suggested using i'ephroaia oaadida,

fepfarosia vogSXii, crotalaria species and "grarioue mimosa

varieties for regenerating the soil and renewing the

plantations,

Bowers and Jones (1M2) in grsen house trials

obtained Kaximum yield of peppermint, ?#hich received fara

yard manure and Muriate of potash. But in field trials

this result was not obtained.

AccordiJig to IPowers (1948) mint soils require a

good supply of organic raatter ajid nutrients for satisfactory

growth*

Ahamaed and fihud (1^49) riscosmended the application

of farm-yard manure in poor soils for roBhB grass along with

fertilisers*

As reported by Oueather (1949) the best method of

fertiliser application to citronella grass is mulching the

crtjp with chopped, emanated grass received from the same are&,

along with superplmsphate. Guenther also suggested the appli

cation of spent grags ash.
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Moorthi aaa Moosad (1949) reported that Brinemaattra

aa4 ground aut cake iaereased tlie oil eoateat of vetiver roots.

Browa latthews (1951) reported that Java citro-

a^lla ia greea laaaurad after five years with tephrosia,

^rstalaria aad mimosa apeoies-.

Khotia (1951) showed sigaificaat differeabeia the

yisld of esseaee ia rose geraaium by th® applic©tioa of fajrai-

yard mEaure aad reooOTsaded the applieatioa of 30 metrio toaaes

p&r ha of farm yard maaure aloag with ooaplete fertiliser at

the time of plaatiag*

Feraaado (1953) got sigaificaat differeace ia yield

of oitroaella by the applioatioa of 4 toaaes of compost and

B40 lb of oitroaella ash per acre, Haauriag with ooapost aad

oitroaella aeh la the third year prodmeet 12^ iaorease ia

yield of oil. Hepilar aad frsqueat dreisiag of amure ooa-

meaciag earlier thaa the third year is lifeely to b© sore

effective.

A.ccordiag to Meaoa (1954) cowduag maaure aad fish

guaao iacreases th@ yield of Patchouli.

Ohamura (19S5) reported that the applioatioa of
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mpe seed oil cafce gave best oil yield from mint plants,

Ghopra (196S) reports^ that trials ea Mentha arveasia

at sjaautt and Kashmir showed a good 2?©8poase to organic manures

and reeommended IS tonaea of farm-yard maure before plaating.

He algo fouad that green manuring wae suitable for satisfactory

growtsh.

Fillay (1i6B) reported that 5 years trial with

10 tonnes of well rottecl l«af, farm yaM manure or coaipost

gave iacrsased yields of Meatha arv.ensis*

friala coaSuoted at Jjemoagraas Research Statioa#
\

Odakali on lemongrass, from 19S9 to 19SS, have revealad that

mulching letnoagrass with SO#000 lb of spent lemoagrasa per

acre per year gives signifieaatly iacreased grass aad oil

yieM©# Another trial at the same station with spent lemon-

grass oompost and wood ash during the same period applied

at the rate of 5000 lb and SOOO lb respectively per acre

per year has givea significantly superior results (Ann.

Progress Eeport - Odakali, 19S3-64)*

0ul^ti (196S) stated that either organic or

' inorganic manures ©an be applied to Bogosteiaon patchouli*
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At the IMlea Institute of Soieaoe, Bangalore it was fouafi

that farm yarS maaar© at 1125 kg./fea. aloag with Icgma.

of Aamioaiaai aalphate has given better growth of patchouli

than farm yar^ maaure, oil oafee» or amsroaiim sulphate alone.

Datta aM Virmaai (1964) stated that fertiliser

application increases the growth and yield of eitroaella,*

But the usual practice of Oaylon is to replenish the fields

bieaially with ashes of citroaella which has been obtained

from th© speat losaoagrass burnt bb fuel. &reen aaaoring is

considered beneficial to java typa of citroaella.

Effect of aitrogea

Burns (19EB> esstimated that one hundred weight of

lesioagrass removed IS? gms. of aitrogea from the soil.

Baraer (1938) reported that aitrogea increased the

oil content of Salvia official ia and Artimoeia abeiathiuia.

He did not get any response to nitrogen ia other plants* He

concluded that no general mle can be laid dowa» but the

manurial requireaenta of each specie and variety must b©

tested separately.

Swinichidae (19S9) reported that aiamoaiacal ferti-
\

lizere increased the oil pereentage ia Mehtha oioereta. fhe
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noisture ooniient of the soil was aleo found to affect the por-

oeatags of ©il*

laaaeleiiaikov (1939) showed that oa podsol soils of

hurai^ tropics gereaimm reepoadeai extremely well to aitrogehous

fartilizers.

It ia stated ia the report of the Agrieultaral .

Bxperim^at Statioa, Baertoriao (1939)# that ai&rogea give®

signifioaat iacreas© ia grass, oil aad eitral ia lemoagraas.

She same statioa report (1940) states that levels of aitrogaa

i^to g!40 lb./ aore have givea sigaifieaat iaorease ia grass,

oil aad eitral yielia*

His (1940) while staSyiag the effect of mineral

autritioa oa the formatioa of esseatial oil ia peppermiatj,

found that moderate aitrogea autritioa duriag the iaitisiL

periods of growth aad supplei^atary aitrogea duriag buddiag

aad floweria^ periods increased the coateats of carbohydratoa

aad eeseatial oil.

As stated by Gueather Cl§49) Bejoe fooad that oitra-

aella gras© is vary seasitive to aitrogeaous fertilisera.

It reduces the yield of oil per toa of grass aad iaoreases

the greea matter abAormally. this seema to be a result of
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imbalenoe hetmrn aitrog«a aad piioaphorio aaid.

Atttraii aad fomdaM as by gueather (1049)

reported that sKjat proXefie growth df Xaveader ia obtaiaed

by the applloatioa of aitrogea ia the form of soditm aitr&te

or gmimoaitM aoXphatd*

Murthi aad Moosad reported^ iacreas® ia

esseatial oil opateat ia ^etiver by the applioatioa of asi®o-

aitm ©ttlphate*

Seharts aad tiemaaa C1949) fouad that ia labiata©

adequate aitrogea supply is esseatial for high oil yields.

Khotia (1950) reported that applicatioa of sodium

aitrate aad aamoaiufii siAphate to chereaoaem soils aearly

doubled th© oil yield of Meatha pioereta eapsoially whea

applied early la the growth period of the plaat.

Browa aad Matthews (1951) fomd that eltroaella

requires aaaoaiss sulphat# aloag with other fertilizers.

SomhiM aad Paadittsekera (1953) while iavestigstiag

the effect of orgaaie aad artificial fertilizers oa grass aad

oil yield la oitroaella, foaad that aitrogea aloa© did aot

iacrease the oil yield.
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that* mmnlm sttlpl^at©

application iaoreaaeA tb© oil »f p©p$ei®ial!#

Baiffi f»» tie ex^^e^-liaeat® ©a Mefltha

froii liil to Its® ©©Aelaied %h&% f@r%ili2©r@

ams-feeaiy iae^aaea tlia h&f ©at .031 yi^M.

Bavis- ^ i?©f©jftsi that -appXiM^ •

mt %h® •m%.& ©f SS ^ 8Q llJ. fer" aer© Itoe giir©a iarge respoiys©

ia pepperinittt .

.Ho'lia CttSf) J'ep^rtaS tliat appliei Amwing

hm fojOTa-feioii ia aifet ia©y©ssa4 aeattol eaaten"'!-.

, CliSS) fTO®. hM l®sg tsm f^ytiXi^er

@s|>©irifieat9 -miaejeal eeil r©p9r!5©a that

, grs-ttt matter aai •Si^XeaT^s mm -mm' affe^otsi Isy

•"tliaa pli0spk9j?as mi. fcitasli^ ."f-e3?t,31i2©J? axo^pt aitroges.

..teMed .to 4e0ff'es.s© tUs o:il'.eofl:6e^t mh±Q% .again was ia&i?e

affeetei by watMr f8i?t3J.i^ers.

•Sato0.,e,ief (IfSf) ••X'8t5.©3»®isi©i''80 to too, Ife. of

aitrdg-ea. mrdorSE^^'-CSiiS wlgarj) 1;o proiuee

.»sisas xielt &f ii#«bage# •• .

Is^feypsv-tha-fe ammsMaeal fom ot

aitragea rfcimalatei tfe© pj?@ay®'ti©a of esseatiaX oH to a

VI 1

! /•
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greateir exbeat thaa aitrate form. Aiamoaium sulpliate waa.

mre effective thaa chlorides in oil production. She ferti

lisers not only increased the essential oil content bttt also

improved the composition.

(Jutting (1961) reported tfeat aitro^geaous fertilisers

may increase the yield of geraaitm oil femt the q^i^lity of oil

is reduced*

Lin and Tjian (196S) showed that nitrogen significantly

increased the yield of citronella OH. An Optltawm doae of

39 feg./ha. in the f irst year of planting and 60 kg.Aa. ia fehe

following years have been recoaimended.

Singh and guptha (1962) concluded in their isanurial

ejEperiments on Hosa damascena Mill. <» that a slxture of 30

of asBaonium eulphate and ?0 of potsssitaa nitrate per

square metre gives gigaifioant result©#;

Gulati (1963) reported that nitrogenous fertilisers

increases the yield of patchouli, fhe application of fertili

sers inereaees the yield of patchouli. The app^-ioation of •

fertilizarB did not aafete any difference in the oil content

sM quality ©f oil in leaves.

Shii, Toung and Hu (1964) in their fertilizer
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expej?^eat ott eitireiieila 9& latetfitio mi. eoil eealaimiag
8,31^ ©i^gsaie ©m-feteyi. aa^ 0,,1^ t^vm. '%%m mmQuXvai

aiilphat© ia©^©a0@4 total rielfi %f ii t© 01#," fh©' of

oil vm^ redttoea.

, afeomaM^ mA Mmme {nm) rnmm^ ttm-n applloa^

tlm of go II)» a4tJ?og@ii:f$3? mm m the aaffloiiiaia

sulphate, -s%isifisaatly iiioyeaeei.-tte-yield of.leaws a,aft

oil la feil-fciia^igoharioam.. fhe-r® waa hari,ly stay
^MSSfemme ia phy&iml prop0Hi&& of oil or emphor mde^ %%®

iaflaoae© of tfoaMeafs,

Skra^is (l®##! ifsporfeed that attrogea at the rat©

of 14,S ga. per St* feM •s%aifioaatl7 iaor©as©d the htrli^©
aaa @s®eatidl oil yieM of. pepptmia-l, ,fl0 ©o^.osltioa of

0.41 mo ao'i aft@-etoa«,.'

Bffeot of phosfhojms

larao aai iorgar .Cl0g8> ia iielly foaai 14.7Sll

.^hosphorfie aoM ia loaoagyasa ash aM was oaleala.*b@a

ths'fe ®a©h owti« o-f gj^as® reaioired 34§.0a. of ijhoaphosiis'froiB

the so.il,

iaj?a©r (1^08) ^-fc srasfoaao to- phosfhatie ferti-

lliiOi's, ia plants 0f .tho lafeista© aai eomposita© f amilias
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tliaE Salvia gffi©iaalis .aad Ar-timlaia abs-ia-SHlHrn. He

©©•aeltM.ed tliat maaojfial requifsments -of eaeli' specie ani

variety mmet fes tesfei separately

lwliiietiM-s0 CTi89) jf^ported that saperpMapliate

iaef^asei ttie psro©Rtag@ oil eeateat la Meatha ptoereta.

SasleaaS^©'? (ifStl i.M a®t @©t any response ia

geraflittm to pfaospte^iis-.

'MBEzmpQm iwm) sliowei tliat hoth aeatlia and ih^tm
©

rss^oaied mXX. t© ^tos^hatle- feptllizars*

of the iavestlgatioas m eseeatial oils in

taertoric© (1^41) slows tfeat pliQspfeoms gtms siagnifiaaatlr

sapeJPiOr yielia ©f grass,. Qil -aad ©itJ?ai tkaa 0o^tr0l plots

ia Immgi^ma*

Mtgealerg^r ipeportei tlfeat jtosphortts has a

parfeiculsffir feeaefieSal effeet ©a tM peppe? miat plaat.

pQwers C194S) fouad thrl. ©hosptei^© teats to pmmte

fel.ooiaing aai aataj^itj of aint plsats.,,

Seliaratg Wioffiama (1949) slioitea that adaitioii «f

phosptoas aia mt iaoreas© the ©8s©a%iA_ oil content Qi"
Isbiatae.
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^9 reported by 6ttejatli©r 11949) Be^oie recotigfieaas

300 lb» ot superphosphate per acre along with ej&ejat grass^

rauleh for beat results la citroaella grass.

Srowa aai Matthews (1951) reported that additioa

of phosphorus to leaoagrass is esseati^.

Joaohia aad ^aadiittseleera (tSSS) reported that

phosph©ra8 was toportaat ia maattriag oitroaella.

Baira ClW) reported that phosphorus oaly

email increases ia herb aad oil yield of peppenaiat oa a

fiae saady loam soil ia Waahiagtoa.

Davis (1957) iadioated the response of

miat to phosphorus.

Steigerwald (1958) to hi® loag term fertilizer

experjtoeats with pepperiaiat ia miaeral soils ahoii?ed|i that

fertilizer®^ other thaa aitrogea teaaed to deereaae the oil

coateat which agaia vraa more affected by weather thaa by

fertilisers.

Sehroeder (1959) from his eicperiaieata ©a the iaflu-

eaoe of aitrogea# phosphorus aad potassium ©a yield aad

volatile oil ooateat of marjoram Corigaa Mia.gari) could aot
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admonatrate any def iaite effeeli of phospbojms oa irolatil©

eoiiteat bat the yieiS of herbage we© iaereasedi

Sia^ et ^ (1062) sttggeste from their aanurisil

e:^©rimenta oa Itosa daauaaoena. Mill, thst phosphorae Bhouia

be applied la aaaitioa to aitrogea in ttee rose fisias for

gettiag higher yieia#,

teattal progress report of oaaieii

(1963-64) in the results Of the oombiaea aa^ysie of the

yield data oa fertilizer trial with leaoagrass, stated that

the effeot of phosphoras is hi^tily sigaificaat ia grass yields

oil yield and oitral yield, fhe &mQ statioii progress report ,

for (1964-65) stated that there is a sigaifieaat difference

ia weight of Vetiver roots due to phosphoras applioatioa, Wt

a©t oa oil yield.

Skrabla (1964) reported that phosphorus had ao

effeot ©a greea matter aad oil yield of peppermiat.

^ (1964.) reported that fertiliser experi-

meats with oitroaella oa lateritio red soils, showed that

the response of double super was slgaifieaat* After two

years with the aaaual applioatioa of ISO leg./ha. of phoephorus

there was no response ia the bhird year.



Iffeet of potash

Hood (1917) showed that lemongrass required nor©

potash thaa other grasses ia:Florida sandy soils. On

sis it vms fo«nd that lOGG Ih* of grass contain 33,2 lb* of

potash# Better growth was obtained when potas^ was applied

-a®-;:sulphat©.

' ' • • -• . ' • ^ • • • ! •
Bruno ^ a2, (1923) estimated 6,24^ potash in l©®on-

grass. fh©y eetiisated a removal of 163 gm. of potash from

soil bjf-each cwt, of grass..

. Beokley (1931) recoiaffl©Dded 200 lb., of potassium
[

]

salphat© fer mm per year for lemoagrass' along with eoiipost»

for superior yields.

Baraer (103S) reported incre^ed oil yigsld for

•gSMS -and aztgrnesl^ due to' potash

^plicatioQ. ,

Bourne (3.941) reported •that a very marfesd res^

ponse was obtained for lemongrass due to potash application

©a sandy ,soils. ' '' •

Powers md Jones (1942) in their trials on mint

obtained raaximam yield of hay with potassium sulphate.
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Sohaufatz (1040) re^ar&ed that potasli did

iaerease the ©sseatial oil <Joateat of iafeiatae.

©aenther C1949) reeommended wall rotted stable

zaaattr© or eommeroial fertiliisere ooataiaiiig high peroeata^

of potash tm getting a good peppersiiat erop.

Brown 0t ^ (1951) stated tfeat beaefici^ effects

will be obtwined if lea^agrasa is maaorsd with potash whea

the plaat ie well established.

Joachim and Pandittaekera C1953) imported that

potsish is also dmporfeaat la mmmriMg oita^aella#

Baird (l iSi) ia his experiaeats oa peppermiat at
I

@eatr^ Washiagtoa showed that potash had littl© effect oa

yields,

Bxperimeats coadaotei fey '©oasalex aad' MXmBO (195®)'

oa miat» b&lm and feaael ahowed iacreased esseatial oil coa-

teat with potash defioienoy*
/

Davis, Itttoaa and Shepherd (t9S6) reported improved

irigour of miat egpeeially in aj>riag of the first year due to

potssh a.pplioatioa* Hay yields were well correlated vi%h
I'

potash applieatioa.t
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Bmjypa 3ref©-»t©i tfeat fotasfe Mi negltglMe .
* • . '

•eff@ets ©a ,yi©M aai ©11 ©f aiat*

Mag f0rl,ili8«r ©lijptei'iaeats ®f Stelgeivtiaia

Cl9ia> on pepgermia-l »ma3.©4 that mw was m

effen-l 0a yield mA d$l e^atemt W apfiieatl©a potash.

Ifatfpn'?' (1-960) stated •tliat fotassimm salpMti®' was "

eff0e-fci¥t M taeFsasiJig m# @51 aai li^ro^fiag

the a©%03,itiofi of ©ll .ia ^Smlj. flie ijacafsase ta oil

otioa mm afta 80^».

fotiif ya^s -tli© f@rtl3»i«er tout ^

.•a-fe S«.§-».ltS*» X#fal,a to -feteat tlie 'effeg-fe-

©f'-potssli is kigtty "giga|fieaa% v$M rsgaM t® gmss. ana

oil ylQli In l.eTOiii?ags> ma a© tiffej^ae©

ta eitral Swi# -I© po.taeh apptieii'tiOQ.

• • Motier axpertoat same- stiitJita sm

•J.^moagi'ass la© sfefewm slgalfleaat iaereaes- sH yifit -mfto.

Its Ife. of p&tmh f@3? aer© C-tea. f3?ogp®0s lefdrt M £.§.1,-S*,

mm^u n$$*mh , • ' '

A ma«triat '^tjplsl, 9tt' st -llie taa® ©tatioii

0b0w©a tfest pttaatt Iiat-sigttifi<ianl5lr:-ia0.rew mM
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yieWa of hm aot th® oil • {km* 'Pm^smB

lepoH @f I..«:.1.S«, @«ateali 19ii-SS).

Slc^Me Ct064> _%ha'g fdtasfe. liai'm Bfimt

oa^greaa asttei? fielA ia. tte fiirst liapvast. But tke essea--

tial ©II fi&M m® iusrsasa#.

Shii ^ Ctf64) .i-tporteA fmm m® fertiliser

©xpQfiiEteat® ©ft eitffdttella ta lat0|*iti© ^i-eS s&Jle, that

ave^ag© petaafe wa-s-S t0 19^.

Sffeet ot ealoto

Bumo ^ ^ (1.9211) ©stisatet tliat ©aels. ewt« of ,

l©a®£igfa-ss fmm %hB eeil 1^9 ®f 14i&®# It is

• -mm thaa otlieff mBpr laitrieat® removed ttm %%& aoll.

S©poyt of faertorieo Clsyagaes) 4grl., l^©.J?inieaf

Statiea Cl9St) ©tat^i that taereaa^i jieli of gmma aad oil

was ol>taia©a %h@ af^liaatiaa ©f lia© to lemoagyass.,

BairlQ ^ (1fS9> j?©e0i!TO^6a caleiwia aai aag-

mBim along witli mtrient® t© meatlis.,

Ataiisreir wliile. stuflria® tli© ®ff@et of liaiag

00. fl&M aai #f laveai'er, oil r@|>0i?t«a tliat to tm

years test im, torom meatow soils of p& S«0 calQitaa o^bMe
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at the rate ©f 1dO§ fegw/ha» gave tli© hi^est-favourable yi©M

i.e., abp-ve ooaWol. The earn© tJ?®atiQ®iit ^so increased

lenanyl acetate content to lOfJ. Inder cofflasrctol coMitioa

the use of slaked lime also has given the same results.

Cutting ia his note oa the prodaction of

geraniusi atated that liming acid soils to raise the pH from

6.5 to 8 is desirable,

Koreaawa C1961) from hie studies oa the development

of essential oil coateat and ©ayiroameatal coMitioas in

pelargonium apecies reported that the essential oil coateat

parrelled with the calciuai coateat*

Effect of nitrogen phosphorus, potash and Qalsiusi ia coabiaatioasi

Nitrogen and phosphorus

Savitsky Ct938) ©howsd that good yields of thyme

could be obtained by th© uee of at least HP fertilisers.

Kwinichidze and Ro«ansfei (1939) found an Increase

ia pereeatage of oil by the applicatioa of ai^aiaoal ferti

lizers with superphosphate, for Meatha pipereta.

Haslenailcov (1939) found that ia podsol soils of

humid aubtropics geranium reeponded to phosphatio fertilisers
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daiy 4a ©f ni1;j?@gea»

Aatrsa aafi fooaiari 'm ^^©ted W fweathtj? (1940)

jr©©oaffleai©a ©f aiti^ogea ^©ag with ptesfliorio

aeii tm ItigteJf @J1' filelis ia lairead©?#

Cits?) that ai%i?®gea ani: phospb@jri@

aoM applied tttriag 'teip^ f©mati©a ifte^eased tli® e@a- .

teat ia mtet oil#, -

©uttlag Ct®61)' ffSfOFfeea that Sf fertiiisei's'aay iaejet-

a^e yi@W aai ©-il eoatmt &f gi&m&±m» Bat ®ftea t&© Qil

•qmlity is :r©da0©a.

Stagft ^ ^ Cl9«2) ftea ItAa aaattrtml «Ep©rlia©ats @a

MmsB- iamaaeaaa reeoaaaaad©!' alt^i^^aeas aad •pli0»|»lmtl.e fertl-

lisarg f©j» higher '

• fe^tiliaer tPi^ &tt"lesottgi?as0|' f@r fo»j? years at

••£,e,a.S«, Oaakali, Kei^a,. sfeQwea that ^temdtioa'of I x f

is. highly ai^ifi^aat ftr. fmse-. yi^ld,, hat mot, for @il yield,

^@r. eitj?0.-pere©at^0 lAaa* ^a?©gres,&; Eepos't of,l(»©«S»S«f

OiskaXi

Sferahis ,(#^4) (Sftei-that ia feppemlat tte

esseati^ oil 0f th® Siaa; hs-^^at'vma iae.j^aeed hy »if»
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.flia of., -1^© oil ms aot affeotod.

Mitp&gen .m& fOta©M • ' , .

Sasleaatov (19W) fomi that ia poasoi ssHs ©f

huaifi germim mBpOMieS- to.potasli fertiliser©

oaly ia the fi^eeao-o- of ait«g#a,j

S&mra& (f94t) mp03*tB§. tlist applieatioa -of BOO lh»

of potassittiL ©Itlo^it® with SOO Ito. of aasiaoaim, sulpliate p&3?

mss gm0 til® best yieXSe'of lettsagraas oil ia floMte ,

willoa eia©r i^eat soils.#

leforfe of tli0 ta©i?torio0 atatloa,CtM1) -statei tMt

©omfeiaatioa of 10,0 Ife, of aitifogea 100- lfe» of pQtmh pm

&&m hms giwa eipiiflomtly saperloj? gfrnas," oil mm. oitral

yieli^ ia lenoagras®.
^ V

fertiliser trials oa louoagrass a.t feaoagras®

lesearoM Statioa, Odafeali for four years sliowet tfeat the

iat@>abtioa »SIC* ms iighly ©igaifieaat for grass ri®ld

oil yioM, feat aot for oitral ferosatag® ia tli© oil. (Aaa.

frogrees Report of ©Aalc^li T003-64).

Sferate-i© reportsa tli^t .ia feppemiat essoa-

ti^ oil of tte first hardest wa® iaoreasti- fey iK fertilissre.



tte0sgli©i?a® mM. istaeb . , • • . ' . .

lllija it ^ Cl94l> at

•otl ie ilwotiir affeotei %y I aiaEtttre

ha^iag m% fatft fkoaifeeifue ^ im parit ©f p®taa&

©jp ©tual pa.r%# 'Of, ffeospfeoffas petaeii ««. -m&t effeetiT©.

SoliaFa'ls wt iWW} tMt m&

ad^ltioa of phosfli^fftis aai i>#tasfe. ia ©©.stiiiiatiea iia m%

itte^eaee tte #«a@atlal ©11 eoiitt»;fe #f i8.lasi*eta.
i.

Ste«'&is Cltt4> slowei ttet ia,

test a© ®%a'Jfieaat &f£mt m

'j • . , • •

^m»lA wtlvef^alj Sestareh

Statton, mmmlt'fmrn 1061-1fSi# iMlestti tiiat ter- •

•tillsers g§ %%• ®mh jp«i? .a©i»@ feas givea tfe© Mi^-ferfieia

flejf?© was n® ©t^iflesiit iiffertaae ia ©il

yleM .to *fi» tj?aatm©at*

teath©^ at t&e ©aae atstita

®ii sts^'isg ®a» maariftl ®a 3,«®©agr®se sMovti ttot

iatewtioa t %..E W ©a oil rieli.

Ca^» t»g3P@se ©,f is«#.t.S«# ©taleali 196S-6S)>
- \ .

-ef at-li^g@a aai oalsi^

a#t©«"6 #.f ttos Bmp^rtasat ^tjaljion
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shows that applioatioa of a mixture of 100 Ih. eaoh of aitro-

g©a aad salcitaa per aere has given aigaificaatly aap®rior

yield of grass, oil md oltral ia lemoagrass#

Sffeet of pota90ittffl aad oaleitai

fowars sai Jfoaes C19$2) ia th«ir trials oa miat

obttaiaed mximum yield of hay with potassiiim sulphate sad

magaesium llmdstoat.

Effect of ait3K)gea phosphorus ®ad potash

Hood (1917) reported that ia Florida asady soils a

4«-§-8 MK iiixtui^ applied at th© rat© of BOO Ib./aor© for

leaoagras® gav® the optimum result#.

luseel (ttl9) approximately doubled the yield of

leiaoagrass oil by usiag 300 lb. of fertilizer mixture ooa-

taiaiag 10 parts of acid phosphate# 4 parts of dry tobacco

stem sad S parts of sodium aitrate.

SaKzaroa (1937) fouad that fotash aad phosphorus

with just eaough of aitrogea should ba asi^d to easare iaitial

growth ia thyia® oH plaats,

Bo»h^t (1938) reported that ©saeatial oile respond

little or uafairourably to fertilizers as regard© quality» but
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fehia effeot is offset aa iaereased erop yieli*

javiXlier aa4 Sauie (1^38) observei a geaeral ia-

oj?sas9 ia yield of plaate ptodmoiag alkaloids, glacosides,
/

easeaUial oils aad iritamias by the applioatioa of eon^lete

fertiliser* the results showed that fertHisars gsaerally

iaereaaed thie yieM of greea matter than the proportion of

aeti^e priaoipl©.

Savitsky (1938) showed ^od response ia thyme to

HPK fertilisers.^

laszaron (1940) reported that optlffioa yield and

quality of oil in mint can he obtained with the application

of a nitrate superphos^ate misrfcare, with small proportiona

of potaah*

Report of the Puertorioo Ba^eriroent Station (1941)

stated that a coisahiaation of 100 lb. eaeh of nitrogen, phOfiH-

phorus and gotaah haa given signifieantly superior result®

with regard to grass, oil ^d eitr^ in lesjoagrass,

Ahaiaad ^ ^ (19^8) reporfced that manuring on rich

soils produee thicfe stems ia EOaha grass sad reduce oil yield.

feieMiaan (1948) reported that fertilisera iacreaiae
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yieia or nar^oram aig^ lesida ©ii, w&tle ®isly aian-r efeaiigss

mm obtaia©i with oil®, ©f thya© IjasH# .t©ri?lgoa, sill,

feaa©!, ©t@,

'Mmm, aai fettliews <19®1) -rs^QiaiieadM aitrogea#

plmBp^mm aad jd'lasii. far l@ia0agras.s» Aa eeeaosie f@r-li3.iEtr

sagg0®t@4 was a 4-8-a Wi alxtare at tie rate @f SOO "lb# |j^r

acre.

Jeaelilsii aad taaaittsefeera .CliSS| tmm tlie:ir e^eri-

meafes t® 0@e tk© of or^ai© aad srtifiotal f^rtiliJ^rs

oa yl@li ©f eitrsaella, fotiaa that Bsaoriag witli a ooapletft

fertHi^ar ifaa'iasgt effeeti?© Sa iaeressSag gras® oil-

•yi@Ms» ' flia Jaerasse ia grass yieli ms tm to tlu?©® tia©®>

aai oil yi#li was aearly foar times to mat of uaaaamred

plots, l^ariag a bea^fioiA affeot oa OH. ooateat,

optifflua r^aalts feeiag obtaiaeA witk a esafloto fertiliser.
. I.'

AeeoMiag to Bar^r C1969) fei^er yi©M9" ia »iat

ooald ol>taiaei oiflly with a geatro«® applieatioa of aaaar©

!aixe4 100 kg# of potash, ©t kg# of fhospliortts aai 100 Ig.

of aitrogsa per h®otare.

i&ir-ip, ittom© aaa ©hef^ri C19S7) rofortea good
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response in mint to fertiliaere. 100 lb* each of phosphoric

aoid ana potash plus 26 t© SO lb. of nitrogen per mm .was

recomaenaed for mint grown in organic soils.

^teigerwald (1958) observed that fertilising mintf

with 60 to 90 kg. of nitrogen, 80 to 120 kg# of phosphorus

ana 120-180 teg. of potash p©r hectare inoreasea the green,

matter yield® by S8-80^ aM dry matter yields by 51 to §S^.

Bujko (1959) obtained higher root yields in Innla

helenium #i©n mixture was applied, fhe percentage of

oil was also more i^en compared to uaiBaaurad plots.

Schroeder (19§0> could not fiM aiiy definite effect

of fertHiaere on valatile Oil content in marjorum. In pra

ctice cultivation it was therefore best fertilised to pro

duce the itayjiaum yield of herbage* She fertiliaers normally

reooTanended are nitrogen SO to 100 kg* phosphorus 36 to 45 kg*

and potash 60 to 80 kg. per hectare.

Steward (1960) concluded that no one element ie

extremely ©pecifio in increasing the production of oil.

Couplet© fertilizers generally inerease yield of green

matter. Within limits there is no relation between total

Growth of hay and oil yields ®he role of fertilizers in



- 3t -

the sjwductloa of oil ie ®ore iaespllo^l© thaa in the pro
duction of gr©ea or total dry matter.

Eoreaava (1961) reported that fertilizers Md little

effeot on oil yield in Pelargonium. 1?he yield depends lar»

gely ©a temperalitir©, humidity and iasolmtion.

liia and Lim (1962) reeoiaaeadM an ©ptimtaa rate

of 30 feg. of nitrogen 15 kg. ©f phosphorio aeid and 15 kg,
of potash per hectare in the first year of planting and

60-20-20 kg. per hectare each of mK sixttire in the follow-,

ing years, for citronella grass-^ - -

©ulati (19S3) stated, the application of coiiiplete

fertilizer to patchouli increased the yield of leaves, hut
did aot inateo any differonce, in oil content or quality of

oil,

Skruhis (1964) reported aa iacreaeed essential

oil yield in peppenttiat daring the Sad harvest, hy the appli

cation of HfK mixture, The composition of oil wa© aot

affected,

Hitrogea phosphorus and calcium

Heport of Puertorioo Experiment Station (1941)
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stated that a combiaation of 100 lb. eaeh per aoifs of aitro-

g©ja jjliospMms aad oaloium significantly inoreasea the grass,

©il and ettfal yields in leti^agrass,

litrogea, potaah aM calcium •

Sep,0rt\of pmertosfieo 'Bxperisttettt Statioa (1941) -

stated that a oombinatioii of 100 lb* each per sore of nitro

gen, potash md. oalciam sigaificantly laoyeased the grass,
;

oil and eitral yielia in l<moagras3»

nitrogen, phosphorus, potash aad oaleim

Efisport of fuartoric© iJsperimeat Statioa (1941)

stated that a corablAation of 100 lb. e^eh per aore of nitro-.

gea, phosphoras, potash aad ealeima sigaificaatly increased

the grass, oil aM Oltral yields ia leiioagraas.
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Ko potash

100 feg# of potash/heotaro

goo kg, " '»

io ealeiaai

1000 leg# of Ga (OH) 2 per hectay®

•: [\i o p Pi;! (c>g 2^e>s-/h<
S^eatmeat combiaatioas ai?e gi^ea aloag with the

plaa of espeplffloafal layout.,

Xiayout

fJae 93qp©3?i!HQat was laid out a© a 2^ eoafoaadea

factorial Haadomised Bloek ©esi^ with two i^plioatioas coa-

foaaiiag SK ia replieatioa 1 mA ia replioatioa IS. Waa

of til© dxperSmeatal layout is givea ia f ig. 1

Details of plot

Plot sis©

Spaclag

iJasiber of plaats
per plot

^Gross s 4.4 m* x4.05 m.
{ Hat $ 4.0 la. x 3.1§ m.

I Betweea plait©« 40 em.
C Betweea rowes 4S ca,

QroQB 5 ^9 ,

Het i 80
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Bged materiais aai mmtng

Qropt 0yab6i?&goa - naMua - lanSle. laaalatu peagiri (Andro-

BQgon aaedus Qeyioa da ^oag)

Orderf Olumiforae

family I ©ranaain^

A stoloaiferous grass t.5 m, to 2,1 m. high •- and

copiously tillering. ltaaT@s are aarrow with ooaepieuous

mid-rib aad, filiform apex s^d aroaatie* Baaicle is effuse

with zigzag braaehee^ div^icsate bracts saall ©pikelets and

lo8S developed awas# Flaat is robust aad growa ia ordiaary

soilf5.t Bulls of the Oeyloa citroaella oil aad a portion of

the 0'ava eitroaells oil is d©riv©d from this.

Seed materials

Uaiform stools, of fully grown healthy plaate,

obtaiaed from lemoagraBs Research Station, Odafcali, were

used for planting# .

Manures and fertilisers

©attle manures ^Che analysis of oattle manure used for basal

dressing is given below*-

Sitrogea (total) •• 0.64^
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Jhosphorio acM • •

foijasli • 0-*4'7'̂

Galoiiasa •• 0*53^

Fertilizers

1, litrogea was applied ia the form of aanoai-affl

sulphate, aaaljsiag 20.2^ I.

2, Phosphoric aeid was applied iJa the form of

superphosphate aaalysiag 16.31^ ^2%*

3, ^Potash was applied ia the form of muriate of

potash aaaljsiag 58.24^ KgO.

4, Galeium was applied ia the form of slafced

Ifffi# CGaCOH)e) aaalrsiag 54.8^ OaO*

Oulti^atioa

STursery

Stools were planted ia well prepared aurserF feeds

' and the yoaag sprouted plants thus obtained were used for
the esperimeat. Raised aurserj heds If m, x 4 m, size were
prepared without maauriag. Blips were plaated oa 4.6.1965
at a distance of 8 to 10 em. "both wajs. Shade was provided ayer

the nurser^r aad feeds were regularly irrigated.



- 37 -

BxperJment^ plots

(a) IPreparatioa of land

fli« laad was ploaghed twipe aad, weed® removed, ^hea

dug to a depth of 10'' aad levelled, laia buada to separate

hlooks and secondary huada to demarteat© plote were made,

adoordiag to the layomt plan.

(h) Applieatioa of maaores aad fertiligsera

Sattl® fflaaur© was applied prior to digging of plots

at the rate of §,000 kg* per hectare, aad iaeorporated with

the soil, by diggings
r

iiime was applied 15 days befor<& the application of

cattle maaare aad iaoorporated with the soil*

full dose of sttperphosphate and half dose each of

ammoaittm salphat® aad muriate of potash was applied ae basel

dreseiag prior to plantiag. fhe balaaoe of aBaaoaiuja sul

phate aad muriate of potash were applied after firat weed-

iag given forty day© after plaatiag* fhe plote were rafced

after fertiliser application#
I • • •

(e) Planting

tomg sprouted etdols with tmiform growth and

vigour were selected from the aursery, for triaasplaati^
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to the main plots. Toung plaats were plaated at a dlst^ee

of 45 om. s 40 citt» with only a single flant in a hole 10 to

18 om, dsep. Dutta and irinaaai (1964) i-seoffimenied 40 to 4§

om, spaoiag for Geyloa citronella grase. fhe planting was

oarried oat on 2-"?-1965» '

(a) Irrigation

Boring the first 3 weeks after planting the plots

were taniforaly irrigated during dry weather.

(e) After oultiiratioa

1, Sapfilliags fwo weelcs after planting gaps were

filled and the maaher of plants in all the plot© were made

et«al.

2, W6edi%s fwo hand is^ediags were carried out

during th© course of investigations* one forty days after
plating and the other ninety days after planting.

3, Harvesting? ^h© crop was harvested twice

during the course of investigation# fh@ firat harvest was
done .90 days after planting that is ©a 2-10-196S and the
second oa 20-11-1968 (45 daya after the first harvest).
Harveating eitronella grass at the ahove intervals waa found

to he optioiM under Kerala conditions (fHiay 1960). $he
grass was cut &to tO cm. ahove ground level and fresh
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@f grmB r80ora@i separately imm ®mh, plQt*

border mu ©mt asai reisov&fi se|>ara,tel;f.

©bservatiens aai# aai a&arao'feers atsidiei ••- • •''••'

1,.l©igltfe of ' • • •" ^ \

SeifHt of plants frm grooai toel -fe© ,t©f aoslj ©fen

leaf fras reeoriti •liit ©sa» pricir.t® tst bsr^eat.

g, S«®i%er Qf fwaetioaiag lea:ye3

Siifflber '0f leavea oa tli© min tiller from t# plaats

8@l#et@i^ at mMm reeoraed pri^r t@ -

.' ' '' • '

S^'Wuiitoer ©f tillers

Hmber of 1;illers -lave.be©® rasoried fr©ia 10 ©Iwfs

seleetet at. rmtom .fro® ©soti pl©t» prior t̂cs •hardest, '••

4, FresH w0igM '©f grass ^

0re@a d:f ^sas s©oa af1r©r fesrvest was

raoordei, frsa all m® pl@ts ssparat©lr»

:Oil yisM • ; -

• Burlag til© firsi! fcanrsst t&e oil "was esti-
laa-tea in tHe laljerat^ry'fer iistillatloa. 1 Wg. sasapl©
of ©paes fmm ©aab'#iqperimtat^-plot was aiBliille4,.-.g4 h&ms
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hs.rre0t. Sfeantisie better fsoiliti^s for distillation

was ae^uir^d, Benee daring sseoi^ hsrveat samplas wei^Sag

3 kg.^ each were distmed in bigger water aad steam disti

llation emits# fhe grass waa cut into staall bits before

distillation for easy, and quick raoov@ry of Oil* Saoh

eharge waa diatillsd for a period of 2^ bours after the

first distillate came out throagh the condenser.

6. Percenfeage recoveiy of oil

She volaaa© of oil la Ml. recovered from a certain

weight of grass need in distillatioa waa reduced to voluaie/
weight ratio and was later expressed in percentage, for

tabulation of data.

Quality of oil

Ootaposite aamples of oils were analysed to deter*

sin© the total i^cohols, by acetylation# $he oil is acety-

lised with acetic-anhydride and the ester content of the

resulting oil was determined. From this the percentage of
alcohol in the ordinal oil was calculated.
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Hesults of field, eacperiffioats coaducted to study the

effeots of different dosm of fertilizers oa yield aad quality

of oitfoaella oil am pi»es8at©t la the following pages,

Hei^t of flaata

©bsejnratioas on the height of plaats were recorded

90 dsys after plantlag and the data have heen statistically

Baalyaed. fhe aaalyais of variance table is given in Appendix 1.

tt is seen that only the effeots of nitrogen an^ caloiuai are

eigaifioaat in ^creasing the height Of plants,

fhe meaa hei^t of plants oorresponding to the

levels of autrieata IT, K Oa are presented ia fable Ho. 1(a),

fahle Ho. Kh) gives the mean heists of plants corresponding

to the treatment oolihinationst

fABSB »0. 1(a)

Mean height of plants ia om. oorrespoading to different levels
of nitrogent phoaphoras, potash ana oalciua

levels HitrogQa fhosphoms totaeh Calcium

0 79,53 80.82 80.^5 80.89

1 03.94 83,84 84.24

B 8S,S6 •**" 8S,09

H.D.CO.OS) 3.9g 3,26 3^5 3.26
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l^itrdgen siiowei a leant inereas© la the height

of plants ttpto level (lOQ feg. per heotar#) aaa afteifwaras

there Is a slight .reduction In hel^t Indicating that the

optiaum level is around level, Bffeet of ealciuffi m& also

found to b® signifioiwit in inereasiag the height of plants,

la the ease of phosphorus a positive response is

noticed even thou#^ it in not statiatioally algnifleant. Jn

the ease of poteeh ^eo a positive response is noticed upto

level <100 kg./ha.) and afterwards a flight redaetion in

hei^t* The inereae© recorded has failed to show significance.

TABM 1(h)

Mean height of plants in em. eorreaponting to different treat
ment oombii^tion

»o Hi m

% to tl PQ tl

Ko S5.7S 78.35 80.25 7©.20 79.70 88,10

QaO El fS.1§ . 82.15 83.S5 85.20 7S.ia 86.65

• •%. 73.40 ©0.20 82^65 86.45 77.9§ 85.35

% 99.$0 80 .SO 86.05 79,30 87,40 82.85

Oat 77,00 89.3S 80.63 88.90 01.71$ 86.85
.9

% 87.10 80.45 88.^5 .90/45 79.25 80.55

*~o75. Co.Oi) 13.729
nil

it la aesn that the miniaaa height ie reoorded by



eaatrol' plQt ^ maxiwm by %, Kg, 0a.^»: •• ;
fo 1.04 m,n m. B,m m.n 0^,- rmpmtimif.. , .

•Hiatfbej' ©f He^iras aaia tilldi? .

-Ba-fea ©a fH© wmtser of- leaims p©r mala, %%lUr

toi' fO a^s -aftw flsating UsTe' h&m statistlealiy aaalysed.
ffe® aaElysta of vartsa©© talsl© is gi^ea ia AppeMix U*'
is-seea mat ttoaa of mia ©r i^mm^timB ' ;
sts-fcistie^l.y si^iftesab ia iaeraaaing tH© nnaber^f leaves
far plaat# - - ,

' • '' ' . "

' ° ffee »epa a^ab®!-of l©ei?©® eo '̂̂ f&Bpoaiiag to tfe«

levels of attWients ®. ». «• are srssentea la lable Il^a)
aaa asan nusttber of leaves oorraapoaaiag to tte treatment com-
liiaa-feioae si?e ia tafel# %%{%)• ] '

tmm txM . .. ;

mm nuaber of leaves per fflaat eotreepo^i^ to ,
of -iiifF0^«ii-»Mfe09f1ft0Jfa©,' s>o%as^ sM ealolm ^

• •

'Mvela'" HlteagBn" TOoaphortte totash Oal«^;g
0

1

t •

5.11 9-11/
$M • ' — •
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fJVBia IlCb)

Mean ntmbei* of leaves pej? plant corresponding to different
treatment odsitbinationtt

% %
% % »1 ^1

% 4.80 s.ts 4.80 4.65 5.05 4.85

eao Ki S.05 S.3§ 0.15 5.10 4.85 5.00

4.80 5.20 0.80 6.05 5.05 5^55

% S.05 5.00 S.30 4.80 5.60 4.95

ea, El 4.81 4,4S 6.go 5.15 5.05 5.20

Kg §.0S 4.90 S.40 0.20 5.00 5.00

SIvea tbou^ noa# ©f the ©ffeet® of nutrients and

their intersctiona are statistically eigaifioaat in increas

ing the number of leaves per tiller it is observed that the

interaetione II"% f, P xK and ^ x ©a tent t© increase the

niMber of leavee per plant.

Itsmber of tillers

fhe data on idie number of tiHerSy reoorded 90 d^s

after planting was statistieally analysed, fhe analysis of

varianoe table is given in Appendix III. It is seen that

nitr©g€>a» phosphorus and potash signifieantly increase the
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iwiffltber of fillers. Uhe effect of caleiiim is also positive

©vela thott^ it is abt fouad to ba statistici^lj[ signifioant.

lateraotioas f 3C K aad P x S x Oa wer® fouM to be sigaifieaat.

fhe sieaa auaber of tUlere correspoadiag to the

levels of atttrienta H, ^ Ca are givea ia fable III (a),

fable 211(b) give® the meaa auaber of tillers ©orreepoadiag

r • to th© treataeat eoabiaatioas.

MIiD IliCa)

rieaa immber of tillers per plant eorrespondiag to diffsreat
levels of aitrogea, phosphorma* potash aad ealeiurs

Ijeveis Nitrogea thoephorus fotash paloium

Q M.20 Sa.96 49,60 52.15

1 55.89 56.19 55.75 55.00

S 60.64 — 55.39 —

S,B. (0.05) 4.48 3.61 4.4g 3.61

\

Ittmber of tillers iaoreases steadily with levels

of I aad "P* for the factor K there is iacraase upto

level beyoad which there is a ^i^t reduotioa, iadioatiag

that the opttaiufs level is arouad K^. the effect of oaloium

is to iacrease the attaber of tillers evea though the iaorease

recorded has failed to show sigaifioaaoe.
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imhE ill (fe)

Meaa ntraber cf tillers per plant as affeeted fey different
treatment oOMtoinatioiie

Hq II Ig

V^0 ^1 ^0 Pi •^0 ^1

Kq 31,60 44.30 44.50 54.70 57.00 62.40

Cao Kt 39,45 40.55 58.95 58.18 54.85 60.05

K.2 §0.50 43.80 82,75 5S.30 67.50 58.00

Kq 51.10 S7»50 4S.60 55.45 55.7S 54.30

Oai Ii 36.95 47.05 55.70 55.55 51.05 ?S,05

Kg §2.00 55.55 45.90 59.85 62.85 63.65

O.B. (0.05) « 15,300

It eaa be asea that tli© iateraetioa J? x I is

ijegatiye in the absence of oalciuai aiid positive in the

nreseacs of ealeium. 5?lie maxifflu.® number of tillers have

been reeerded by the treata@at Ig I-i Oai Pi followed by

% li OSq ?•{ CFS.OS ana 68.05 respectively), mo control

plot lias reoorde^ t&e aiaiiaum auaber of 31.6 tilltsrs |3er

elump.
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Gmss yieM

fh© :4ata oa the fpesli' welgjit of gi^as raeoMed b.%

the tisis' -of harvests fesea statistically aaiilys^i# .the ,

ao^lysia.of vaiJ-iaao©- table is givaa ia-Appendix 31 aM '

It is 8«ea that f,. K, Oa, sad iato.rstGtieas^ I •& K aad K % §a

ate statistioally aigaifi«aat ia iacreaaiag gjp&s& yiel4,

auriag the first har^rest, Burittg iseeoad harirest the effect

of M aa€ iataraetioai W x K,are foua^ to be sigaifioaat#

_Oaiciuai ha® alao skowa a positiu© resisoase ©vea, though'it

is aot statistically sigaifieaat.

$ha meaa yleM of gmse per plot ©orrespoadia^ to

the levels Of imtri©ats I, K aa^ Oa are givea ia fable i?Ca),

sad f(a) md those oorrespoadiag to ths treatmeat oombiaatioas

ar© givsa ia table® X? (b) aai V (b)»

fABlB M {A>

Meaa yieM of grass per plot ia Ig.. correapoa^iag to differeat
levels of aitjpo^a, phosphorae, potash aa4 caloiaitt

(First Harvest)

ioirels iitrogea fhosphorua totash Galcitjm

0 f.SS 5,93 S.?4 S.8S

1 6,18 6,14 6.06 6.23

'' 2 6*67 — 6.32

0,15. (0.05) 0.36 0,31 0.36 0,31 ,
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flie yiaXd of gra©9 inorsases steadily with

iaoreasie la level of aitrogea ana caleiuus.» la the ease of

•potash there is a t©fillenoy to increase grass yield Sae to

the iaoreaae in: Isveia of pot&s.h 'bat a-'lligiiificaiit differeaces

•ia fflean yield is aotieei oialy h^twBep. Q lerel 2 level,

fhe ©ff©ot of caleitt?! ia also to iiierease the pssa yield of

grass evea though the iifferenoe is not si^ifieaat#

TMms n (h)

Meaa yield of grass in kg, per ^lot corre^poaiiag to differeat
treatmejat oomteiaatioas

(First harvest)

• , ^0 F,

Si

\^o >1

%•

^0,

Kq 3*84 4.68 4.02 5,98 6, OS 6.52

Cao iCi 4.90 5.^7 S,70 6,65 6.00 5,90

t2 6.20 6.12 §.9$ S,92 8.05 6.62

Kq 5 •, S§ 4,91 6. IS 6*3S 6*95 7.14

Gat S.OO S.OO 7,15 7.67 6.22 7.35

Eg: 6.02 S.,9g 5iB0 6.50° 6,91

^.2). Cc>,00) = 1.E64
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The treatment; Sg Eg Ca© Pq feias recorded th© rHasimuBS

grass yield of S.OS kg, as agaiuet 3,84 la the centrcsl plot,

fABM V (b)

Meaa yieM of grass per plot in kg. corpesponoling to dlffereat
levels of Hltrogea, phosphora©, potasias aa^ ealclu®

(Second harvest)

lievels Hitrogea Pbosphorus fotasM Cal^iara

0 9.18 12,B4 12*2& 1S.67

. • 1 . ISiSS 13.70 18.59 13.74

2 16.29 13,60
1 . • •

e.B. (0.05) 1.71 1.40 1.71 1.^

It is seen that the meaa s^eld of grass increases

si^lfieautly ^jltfa. levels of nttrogeH. la the case of

phosphora© m& caleium there Is a teMeirjcy to imerease th@

grass yield©, but the lacrease is not slgaiflcaat. la the

ease of potash also there is a tectdeiioy to iaereas© grass

yielt, aprto fi level bat th® (Siffereuce between Ii and %

level© la negleglble.
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fhe analysis of va^iaoce tg^ble is glvea in Appendix fl andl

?1I,

fh© of i?ariance t&lsle shows that Sf, I and

interaction M x K sigijifieantly increases the oil yield

•5aj?iag. fiyst harvsst'"^ ana- dw'ltffharvest, i-, Ej I x K • '

snd K X C Mere fomd to be significant. 1!he effect of Ca

is alao foundl to be posltiv© during both the hardest© even

though it failM to show si^iiflc^ee,

The mean yield of ©11 p&r plot corresponding to

the levels of nutrient© W, P, K an# tf© sr© given In'table®

VI (a> and Vil (a) aa«l thos© corresponding to treatments

combinations are ^v©n in tafeles ¥I (b) and ?II{b) «

TmiE n (&)

Mean yield of oil in ml, per plot corresponding to different
lOTQls of nitrogenf phosphorasj potash ^d

(first harvest)

levels iitrogen

0

1

3

C*B. (0.06)

44.06

S1.76

S5.8S

4,52

Phosphorus Potash Caleia®

49,57 47.70 48.9@

•61.SS 60,.9S , 52.11

53.02

3.71 4.62 3.71
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\

It-is mm that tosq yiald ©f- ia©feaa@s 'Steaillsr
idth levels ©f aai psfeasiii, jBetweea leireis ©f

nlfcpogea sigRificaafc diffef®n«3© is mtt^m hetmm 0 aaa i

leveJ.® aid o md 2 Uml&^ . tliea^ tM© tiffe^ene® ie

posifclw betwees,.! SBi g levels tt fail^t skm slgpifleanee*
lu tbe 0as© ©f p-otassiffli 'tfa# ©ii .yi^M iaeireasea' steely with

• tfae Umls of i0mu@0mf bm a si^tficant Mimmarn Is

obtsloea ©Bly tetjween ©aai g levels, 'jpplieatioo^ of pbm^ •'
phoi-as ma 0al©i!2® has. shom a fceadaiiey, to iaeuease the ©il •

yieM,

Tmm n (h) . .

if©8ii yield ©f 0ii %n ml. per .plot mtmBpmm.ng t© aiffereat
tfeat®©»t cQuWiaiatioig- ' ••

Cfiipst hafTOst-)

Ho % , H,

^ • ^1 . '^0 • Po . -^1

m,m as.SO 4S.Q0 48.e® • S0.7S m»7&'

Kl 4B*26- 4S.SG 66.00 40.00 47.SS

% 48,0© •so.ts . 4S.gi •Sl^oo • 60,35 • S7.G0

44,m' 41.2@' •49.25 , mM • 57,25 ' SS.gg
eaj % 41*f& 4i:c75 ' 61,00 66.00 , mM 68.26

% 49,?$
• 4t.gS ' 49.gg . m.m • S7.S0

G,D. (0.05) = 15.078
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flie tables show that the msjcimam average yield of

oil is recorded by the treatmeat Ni fj, and siialffiaia

by the trsatmeat % ^ Ga© (control) i,e. 65»0 ©1 and

SS»5 ml respectively per plot^

Vll(a)

Mean yield of oil in aal. per plot corresponding to different
levels of nitrogenj phosphorus, potash and calcium

(Second harvest)

IievelB litrogen Phosphorus Potash Calcium

0 §@>39 SS,70 34.46 88,17

1 4§,70 4S.03 43.80 42.28

2 45*.99 mum 42.37

(G.05) 6^01 4,93 6.01 4.9S

In the ease of nitrogen the yield of oil increases

only Upto Ni level and the difference between and %

levels is negligible. In the case of potash a steady in

crease is noticed apto % level and then a slight reduction#

in the case of H and K the difference between 0 and 1^ and

G md 2 levels are signifie^t.
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Fhospfe©ras aja ealeiata have als© iaei»eas:@i

©eaa of oil hm% the imtmsBB am aot-afeatistieallir

sigQlfieaiit., • ; • • - . .

fMSm ¥11 (1i)

Meaii yl@M ©f ©il.la ml ./plot ccsrrsspoiiiisig to iifferent
eoffiMaalioos

barwst)

_ % % %

% % >0, ; ' ^1

Kq 14»40 2i,e© 41.0© 49.76 47.SS 42.©0

Oa© % Sg»0O 28.©© :§B*m 41.©0 S4.00 - • sg.o§ -

% S1*?S 32,9S 32.40 ®6.2S . 64.7S '
K© 18»50 • 8s,sa •Sg.fiS - st.a© as.so' 51.IS

Gax E2 SS*00 41.1© 6S.4S • ?7.4G 81.7S iS.SS

% SO.25 ^.gs 35.40 . SS.7S 46.70

C.S, (0.05) 80,97g

&23?lKg seessi harvest •als© ifeb® KaximaE ai'erag® yi@M :

©f ©il was reeoFded fey the Ii I31 Gb^ sm aloiiaaia
W© Kq CSa© i.®# 77,4 ml#, '©fid 14.4 ml# respectively p©?

plot. , '
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Percentage recovery of oil

The data ©n perceatage recovery of oil recorded

after each harvest and distillatioa ha® be©a statistically

analysed* fhe aaalyai© of variance tables ar@ ^v©n in

Appendix VIII and IX,

The analysis of variance tables show that paly

the ©ffecte of interactions H x K, K x Ca, Mx K x Ca,

P X S 3C Ga, have Bignlficantly influenced the percentage

recovery of oil dai»ing first harvest. During second

harvest the main effects M, K and interactions N x K and

MX P have significantly affected the percentage recovery

of oil.

I'he fseMj percentsge recovery of '-oil per plot

corresponding to level© of nutrients 1, p, K and Ca are

given in tables VIII (a) and IX (a.) and those corre^onding

to th©' treatment combinations are given in tables VIII -(b)

and IX (b).
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f ABIK VIII (a)

Mean percentage recovery of ©il per plot corresponding to
different levels of nitro^a, phosphorus, potash and cal-

clam

(first harvest)

£©vel® Hitrogea Phosphorus Pot^h Calciuit

0 0,840 0.838 0,835 0.839

1 0336 0.8S9 0.844 0.8S8

2 ©,834~ • -* 0.838 '' — ,

C.O. (0#06) 0.09-3 G,075 0.093 0.075

It is seen that non@ of th@ effects are significant.

^mm VIII (b)

Mearr percentage recovery of oil per plot corresponding to
different treatsonfc eoaiMnations

(first harvest)

'

So

?0' ••• . ^0 ^1 ^1 •

Ko 0,876 0.830 0,860 O.BIO 0.S45 0.855

Gsq 0.880 0.860 0.S60 0.84S 0,720 0.805

Eg 0.790 0,825 0.820 o.sso 0-,S45 0.865

Kq 0.830 0.835 0.S05 o*sso 0.8SS 0.815

Cai % 0.840 0.860 0.850 0.840 0.816 0.860

Kg 0.830 0.S60 0.840 0.800 0.865 0.835

G.D. CO.OS) = 0.032
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TABLE IX (a)

Uem percentage recovery of oil per plot correepondiag to
different levels of nitrogen, phosphorus, potash

ana cslcium

(Second harvest)

Levels Nitrogen Phosphorus Potash Calcium

0 - 0.322 0.310 0.288 0.313

1 0.S27 0.311 0.S26 0,310

2 0.283 — 0.320

C.D. (0.05) 0.086 0.017 0.026 0.017

1

In the case of nitrogen there is no significant

difference between 0 and 1 levels. But between 0 and 2

and 1 and 2 level© there is si^ificant difference. A

sigaificant reduction in oil yield due to the application

of ^0 kg. of H per hectare can be noticed. In the case

of potash there is a significant increase in percentage

recovery of oil. A steady increase Is noticed up to
(

level and then there is a slight redaction. Phosphorus

and calcium do not seem to have any influence on percentage

recovery of oil.
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Mffi IX (b>

Mean -percenta^ x^0ov-©ry of ©11 -per pl^t ©©rrespoadlag to
iifferemt. tj?eatffieat eosMaafcloas

'• C-Secbai .harTOSt) '

i.

Kq 0,-gSS -0.m§

,Cao •©♦350 • O.SSS-

' Eg ©".SO? 0.3»

Kq thim 0..S3D'

Cai % O.SSO 0,40S

Sg-0.3SS 0.37@

I,
2

Po %

0.3SD ©•345- • ; p,81© • 0.266

•0»SS0' •O.;8S0 • O.SSS- - ©•glS

©•S90 0.285 ' ' O.SOS ' O.SOO-

0,2©S O.SSO - 0-.S05' O.SOS

0.375 • 0.865 - / ©•260 O.SOO

0.340 O.SOS 0.285^ 0*SOO

e.B. (0.05) ss 0.096

file iateraetioas Ii and 1 ana Mx F'at©'sigaifieaufe.

iy.€,Qbol fereenfcag© ,

•Composite saeples of tfee oil obtaiaed tmm_ tvo

lis]p¥ests have b©©B analysed't© defcemalae fete total aleohol

'cont^t,. fhe data feaw beea ©tatistlcsllj analy®@a aas

thB aaaljsis ©f varlaaee tafel© is gLvm in %p©Ril3c X.
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' It is seen that nitrogen sigaifiqantly influences the

alcohol percentage.

fhe mean percentage of alcohol in the oil corres

ponding to H, P, K and Ca are presented in table X (a),

*Fhe mean percentage of alcohol corresponding to the

treatment combinations are presented in table X (b).

Tmi X (a)

Mean percentage of alcohol corresponding to different levels
of nitrogen, phosphorus, potash and caleiuffi

Levels Uitrogen Phosphorus Potash Calcium

0 56.09 SS.40 55.44 55.60

1 56.07 55.93 65.76 55.73

2 54.06 — 55.77 —•

litrogen upto level (lOO kg/hectare) showed only

a slight reduction in alcohol content of the oil. But at

Hg level there was a significant reduction in the percentage

of alcohol in the oil. other nutrients 'phosphorus, potash

and calcium* did not affect the quality of oil significantly,
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TilBLi X (b)

Mean perceataga of aleohol correspoadlng to (Jiffereist treat-
S8®at eoiafeiaatioas

% Si , •%
9q n S'o ^1 P© ^1

Kq 55.60

!

56.10 54.70 55.80 55.40 54.75

Gs© Ki 55.95 56.30 56.75 ,56.90 53.75 54.50

E2 56.45 57.65 65*50 55.90 54.35 S4,S0

Kq S8,65 65.10 SS.75
1

55.90 55.35 55.20

Csq. % 54.10 66.85 65.00 57,75 56.00 55.25

Kg 57.05 56.05 55.90 56.75 5S.80
1

55.65

MaxitsuB! alcohol percentage Is recorded ia the

treatment Ki Cai ?i i.e. 57.75 as against a sniaimum
/

of 5S.75 in th^ treatmeat Hg % Ca© P©. ffae iateraetioias

do not differ significantly with regard to th© percentage

^ of alcohol.
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DISOTSSIOH • . - •

Gitronelia oil as a soarce of pGjpfuiaery isolates

like geraniol and cItrGnellal has created a vast demand in

soap and perfumery industry in India, fhe demand of the oil

is increasing evea?y year and the requirement of the oil is

being met l>y imports from outside. This has given sufficient

impetus in India to start citroiaella cultivation on a large

scale, information regarding the cultu2?ai&fflanu]?ial require-

mentsof this crop is inadequate and no systeraiatic work has

been reported in India.

fhe results of the present investigations to

study the effect of fertilisers on growth ^ and ^eld of

eitronella grass and quality of its oil are discussed in

the following pages.

Height ,0f plants

Besults presented in table I shows that nitrogen

and calcium significantly increase the height of plants.

The 200 kg. let^el recorded a very sii^it decrease in height

than the 100 kg, level indicating that the optimum level is
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below 200 kg. aad around lOO leg. per hectare. Plant height
is an iffipprtant growth index. Within genefeioal lisiits, it
is influeneed by eavironraent. In general nitrogen is the
most important nutrient which influences plant height. The
height responses reported in this work are in consonance
with th@ reports of other workers on essential oil crops,
Guenther (1949) Shii and :l^oung (1964) have reported lil^
response of citronella grass to nitroj^nous fertilisers with

regard to height and other growth characteristics, Powers

(1947) in peppermint ana Guen^her (1949) in peppermint and
lavender, have also recorded signtficant increase in r ;

hei^t due to nitrogenous fertilisers.

The significant Increase in height due to lime

application appears to be due to the importance of calcium
as an essential element for the growth of meristeffis and for

the proper growth and functioning of root-tips, Agood
calcium supply is alao considered to be helpful in neutra

lising ^^daeffects in the soil {Buseel) 1962).
I ' .

Unusual height of plant is not a desirable

character as far as citronella is considered. Increase in

height of citronella grass is mainly due to the elongation
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of culm, Inereas© in do© t® ©lossgatioa ©f tiie e«la

is mifavou3?atole for ©11 fh© pefeeafcagg' of oil eon-

teat ia %h@ gipass stenj is ©nly 16 to. 80^ of tlie ooiit@Qt

•Of t&#:'leaTOS (©ueiatlie? 1949).

, Mmhex ©f l^&ires tiller

fhe result© pj?©s©iited in table II sliows that,

none of the tf'©ata©ats has iaflaeaoed th® produetloa ©f

leaves, ©igaifieantly, Howeveri tboa^ laot ©i^ifieaot,

it is seen that the lateraetlons I x P, K % f aa€ Cax -P

^show' a posltiv© iaflaaaee ©a tfa© aanfe©^ ©f'leaires produced

per tiller* Frota-falji® tl (a)'It qaa te, seea that the •

auiibaj? of l,@aves per plant is less la tM sero

levfl treatiaeQfe iij- all th© iiiafcrleiits -tried. • B«t th© '

in.®r©as© isi. tin®" ©vera^a aw.rab.er of l&mes is oaly sli^t

at 100 kg* lewl«;' 'From this it vdll appear- that feh® '

fertilisers' did aot influeace leaf fornati©is -markedly.

TMs may b@ |>,artiaily. true* -

laab@r ©f tillers

' -N
•s-

•lesalts giv©a in faMe III ehow that fertilisers

kmB a marked inflfenee In tis© prodiaotion ©f tillers, fli©



. 64 - •

aatriea'ts pii©s|)ls©rae aisd potaah sigwifiesiitly,

iiiflaeaeec Wq fr©i«etlon of faMe 111 -(a) ®li©ws

that tftte, isfladttess of Ij % is positive# 'fli#

OS ealeiuis i© @lsii positive ev®a tiioa'^ It ia a@%- et^-

fiemt.

•Iltrogoa^fea© BhQm-B, ateaiy ine^eas® i« the

aomMr ©f 200 kg. l^vei (fable III s), the,

m^mm averag© wmh^T of tillers, mmg t&© vsriotiS levs,l0

Qt a«fc^i@ats 1« notleei la tte go© lev^l cjf

ailyo.geii, fljas aitrsgeo Ms a p©altiv<?, iafteeae© eo tiller"

fQsm&tlm, • fakasM (1956) tliat nitrogen

ateso^tioia. % tie© plaist pla^s a si^iflaant th©

pmM'Qtlm of feillers, lair :8ud IsCr (1P64) observM'

byanehiiig i« mint awe to aifcTOgeis ajpllcatloa#

fh© s6ll_ «a4©r iBveatigafei^^' is 'pmv la" all.»g@a an^ tli©

erap »©sp©iifltd hy pmiMB® till03d.ag da©/ft©

the applieatioa • of- ai%ragea.

• its fable Itl (a)- pIiow a et^aiy •

la tllles?iag upto % level aai afterwards slight :r©da<il;i©ia#

I Is'is well that gs-asses- ae©i a-Mjplj 'gooi stspplF of

petaeh f©y biglie? fields Br#k@ .ft, ^ <19SS) stetei
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0rass yield

lesu'lts pres@atM -In tsMes If aad ?, --shei# tliat

the ©ff©efe "ot I ajji 1 x I-i |acr©a©$® the gpass.

yi@l& in. tetli iiarvests. fH® effeetB of E, €a and I x Ca

.wefefoaaa t© te sigaificaul, da2?lag fi2»st liaf'B'est,.

the fi?st itea of iistesest Is a stsMy inereas©

in grass yleli ap t© •% level ©f sttTO^o (faMas If a and

? a):« It is fairier well eistafeileiiefi ia ffisay cfep plmtB

•that iaereasee the gratis matter yield CBasa@l;-

18-62K -Steady mspmBe t©-nitrdgea is-.due to the low

aiti?©g@ii statue in th& ©oil, A general"toerease ia gseen

Matter sdeii ©f ©ssential ©11 yieiaisg er©p8 lias toeen

©fetsalneil 4a© -to, attrogen applleatisij ia axpOTineists oe-

leseagfass at Igriealta'sal Exfei'iffieiit Statioaj ^

as Oueather (19^)-aM Ma ant 14'an. Ci®@2)

on citrQaella gifas@,, BaiM iwm) ana St©i^ Mali .Cl&SS)

in peppersiRt have, also observed th© Bme s-elattanslulp

©f iitfcf©geii-»

fMs/Mgft iaflseace of Jaitrogea-may be iu© to.

feh© iiicressei pjpodnetioa of p-fot©ln, C©»s@ga©Qtly the

l©af ai^e'alaa -54.11 be iacreasefi,-r@saltia§ i-n th© s^tqthesis

©f ffior@ cai?te©liyitst@s,* - ^
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fli© intemstleaea. of I 3c S is "la ©osforsiifcy

Mtth fell© fiaiiags ©f KasleiJiQikw (1SS§|> e^©?iamfcs ©a

lemeagpass la Pa©i'l;©i'l@© geportei IH' 1941 md

eoMaetM at ©fiakall fble iafcei-aefjloaal

may Is© ia© t© tli© afcili^atloa mme fotash ia tli©

@f «itJ?@g0O«.

sttffly "@f pdtaesittffi eaiises ntstMents

espeeiallj altf©g©a fee a©fiel®al is ®©ll fin© t©

@ls0i«ptl©ii /Cfi«as0l Ws my ii© tlj© reasoa f©y Ifea

©f poteaslu® %Q stiow .aigalflesat mBpmm itirlag

hawesfe Mfeeia inifti»leBts w©aM Isaw

eo©e MiAfctiag, fte iateraetioaaX effeet of S x 6® nm fee

attritotttei t@ th« ia©r®as©d avallabiliti' 0f pmmh im s©ila

«lt& a Wgb satumtim ©f ealel® la the m^hmm complex0

The Mm of %© piiosphofas fomsd In this

iHTOStlgatioa is sisllar t@ the ©ffeet ©f .phospteetuo r©p©ytgd

fey other- iwestigatoj?©. Bafa©^ C19SS) la Sal^la affictii^ls

aai Agtaaesta abseatMum. UuBlmwi.'kov (imB) 111 ^taultto aai

latM C19S7) 9 Ci©S8) aai SkraMs Clt64) in pepper-

©int -Matre all fallei fco a@tie© aay pssltl-?©. lafteene© as a

fftsiilt 0f pli©0ffe©pas ^plieatida.

Bat Weim m stated bf §u@at&ei? <1949) ^as TOe#m©Bde€
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§00 lb» of superphosghat© pe:r acr© for citronells grass*

Similarly Joachim and Paaiittseksra also have sfeafeed the i®«

psrtaace of aaaariag eitroaella id.tli phasptiatic f©rtillsera.

However the present is that phosphoru© is not aa

iisportaat as other nutrients in laaauring oitroaella under

the conditions prevailing in fellayanl*' Just as all grasses

citronella ^so is able to absorb ©ore phosphorus fro® any
soil, than other fieM erops. Whyte <19il) reported that

phosphorus becomes i@fi@lent t© grasses only In sarfeedly

deficient ©oils, -

grass yield in general is a result ©f increased

growth, tillering9 height, sise ^d nuaber of leaves, thick

ness of ete®s etc# In general all the three aajor nutrients

are important la inereasing grase yield* The reealte of the

investigations have shown that nitrogen snd potash are more

important than other nutrients.

Response earve for yield of grass

Hitrogen ^plication hae inereased the yield of

green matter and the laagaitude of response wae higher than.

that of other nutrients. By fitting response curve for

yield of grass for different levels of nitrogen (Fig. 3a)

it is found that the opti®tsm level of nitrogen is- 248.6 lsg»/ha#„

which is above the ma^maa level tried i.e., 2G0 kg./ha.
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file e©i'i»@s|>©iidiag ©f grass i® ealciila«®4 lo fee

@188" kgm/hB,., wfaiefa is only S4 feg# 'fehaa feUst ©l>tM.aed for

til© taaxiffinii. i©v©l tri©i and irieae© tt®t ©cuapi^eal,

file i?es|)oase" cuto to- iiff@genfe @f, potash

is ^mu ia ag« SCto)® It- eliews. th^t ©ptiatsnj le^el. of

pQtasii is l?0«4 mM tli© msmBpmM.Ug yiali ©f fjfass

1© f0Sl«9 lcg.A®-» is gs»§ . m&m t^s-a the ©fe-

feaiaed tm ,80© kg»

§il ,yi-©M

Basalts pTOseafeea la fabl©a fX mi ¥11 Bhm tlia% .

I5 -E aai lat©i?aati©Q ® ss E sl^ificaatly inereases tlia ©12.

yi©ia ittring hmmstBrn fbe iBteractloii E m was fmM

to be si^fiswt oQly iartag mmns. Mwvmk*

the results ©fetained ia the cas® ot siltegeia a?e

la agreeiaeiife witb t&e fisdlfigs' ©f Puerlsorico expsrIsQiite oa

ImmgmBB in 10-^• Ilia (2.040)8 Sefesratg |a.@49> •

md motiUB Ca.960)jClja©ai'a (i9S§)t B®1M <1965) t (19m}

ani Gattlag iimi} in ^©p|>©r®|.atj Mn aad.Maa (1968) ^ii,^

foaog liG C1964) ,ia eiti?@0@ila gta©s also obt^Rai

similar results•

Sesiilts in tlie cm® of potassla® also agmB'-
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with the fiadiags of Barnes? (19S8> In Salvia aod aptesesia,

Bourne. <1941) aad @35pej?iffleats (1969-63) on l^iaoii-

grase, GkmthQS (1949) Davis ^ ^ (1956) and tatypov (i960)

on pepp#i®iQt$ md iomhlm aad Paodittsskera aai Shil jgt ^

on citroaella grass. Poslfeiv© response in oil yield due to

the interaction-of I x^K aa ©bfeained in th© ©xpeTifBsat has

been reported by Kaslea^kov (19S9) ia geraaia®,Bourne (1941),

Pa©rtoi?ioo^e^e3?i!neat f©p©3?t©a In (1941) asi ©xpej?i^

meote fio® (19S9-.6S) ia lemoagrase anQ Skrubis (1964) ia

pepperniat.

iis ^a©ral, the ia0r0es@ In oil yield can fo© dm

to the increase ia grass yield, increase in oil content of

the grass ©r both, fafelee I? anti ? shox# that nitrogen and

interaction H S K significantly inoreasM the grass yieMe

during both harvests'and the observed ©ffect ©f nitrogen

in oil yield is due to this increased grass yield# fhe

significant superior response to potash in the first cutting

is due to the increased grass yieli (Table IV a) and ia the

second hashest is due to the influence of increased percentage

recovery of oil (fable VIII b), ^ssel (1962) states that

increased nitrogen supply produces extra protein and the

grass grows larger. The surface area of leaves is also

increased* Such an increase in the surface area of leavee
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Of fiitrogdQ and potash for yield of oil tie within the range

of levels of natriente tried♦

Resalta on fertilizer e3J|>eri!seate on leBongrasis

at the Iiemoograsa aeeeareh Station fro® 19S9-196S have shown

that c^tifittiB levels of nitrogen and potash was 179 and S82 Ife*

respeetively per acre for aaxiisaia yield of lemongrasa oil C^a*

progress Beport of Odakali, 1^3*64) •

Percentage" recovery of oil •

Beealte presented in fable ?III »how© that, only

interactions H x K,' S as ©a and ^ x K x Q& si^ificantly in- •

fluence the percentage recovery of oil in the first harvest.

%pendix Ho» XX shows that It and Interaetion x K and

I X F signifioantly infloenoe the percentage recovery of oil

during second harvest*

fables VlXl(a) and IKn) shows that the percentage

recovery of oil is rednced at hl^er levels of nitrogen in

both harvests. This may be due to the anbalanced natrltion

of the crop. During second harvest hi^er level of nitrogen

has given hi^ly aignlfieant increase in grass yield

(fable Va). On analysis of the percentage recovery of oil

a sigaificsat reduction is noticed at hi^er level of nitrogen^
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It i© thus seen froa the results that above IG© kg# of ll/ha«

the graen tsatter inereaee Is not accos^aaied by a correspond*

tng increase in oil eontent, miaiiar result© are obtained

in the c^e of potash also* 'fhe above resDlte are in eonfor-

aiity vith the resalts reported by Qaenther (1944) and

Joachia and Paadittsekera (I9g3) on eitronella grass,

positiVig influenee of nitrogen in c^bination

with Kf P or Oa my be due to th© greater balance in nutido

tion. Brown and Matthews (1951), Joaehis and Pasdittaekera

(1963) Ida and Lian (1963) reeonEBended the Explication of
b®laneedf@i?t|li2er8 for optiiaua- reeulta. Peroantage'
covery of oil ia aa is^jortant Quality whioh deteriaines the

eeonoraice of oltroaella oil production. My fertilizer

treatment which increases the -grase yi©M and the |>eroent»
ag© oil content in th© leaves will keep the cost of prodti*

ction of oil low, as the extraction of oil alone involves

nearly m$ of the eost of ite ^rodnoti^.

Alcohol percentage in the oil

•Analysis of varimc© table givta in %pandix.'X

shows that ^©ohol percentage in the oil is affected only

by nitrogen. Between 0 and 100 kg. level of nitrogen there

vm not much difference in th© alcohol content. Bat at

200 kg. level there was a significaRt redaction tu aleohol
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percentage (Table Xa). ThiB redaction in alcohol is aecora-

panied by a higher tonnage of grass in the plots treated with

hl^er dose of nltrogea. trials conducted at I.,a#B.S.,

Odalsali (1969*63) pa lemongraes, by Cutting (1961) in ger

anium and SMi , Xoung and Hu (1964) on citronella grass

have shown that the application of a hi^er d©«e of nitrogen

iacreasea the yield of green aatter and oil but the quality

of oil is reduoed. According to Buseel (1962) hi^ nitrogen

increases the saeculeaee of leaf and proportion of water to

dry matter* fhia hi# proportion of water t© dry matter

affects the quality of oil adversely.
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SOMMASX MD CQHCtlJSIONS

Tfae present inveatigatioQ was •undes'taken at the

Agriculttaral College and Besearch Xnstitafc©, fellayaai during

1964-66 to study the iaflueace of f©rtlli£ers on growth yield

aafi quality, of oil in citroaella,

Th@ effect of autrieats nitrogen and potash at

three levels each siid phosphorus and oalciam two levels each

were studied in a mixed confounded faetojlsl experiment^ ia

Bandomised Block I^sign,

i

Soil analysis was made to deterraine the nutrient

status of tha soil^ Growth eharact©?s like hel^t of the

grass, auEiber of leaves p©r main tiller,, and namber of

tillers per cIur^ w©r© studied, Yield characters like grass

yield and oil yield were investigated, Stiadles were also

made regarding the percentage recovery of oil and total

alcohol content in the oil# Results of the investigations

are sumiaarised belowg-

fhe height of plants ie sigaificaatly Influenced

by nitrogen and calcium. • Maximum height is. attained by the

treatment NgKj^Gaj^PQ (i.e.) 40% sore than the control plot.

Hone of the nutrients tried has significantly
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iafluenced the product!oa of leaves. However the iateractloa©

H X P, K X F and Ca x P showed a positive trend.

Fertilisers have a marked influence in the produ

ction of tiHera per elump. A sigotficast positive influesc©

is noticed in the case of nitrogen^ phosphorus and potash.

Kaxiraura tillering is noticed in plots receiving

treatment (i.e.) as9.s^ more than control*
<•

Effect of nitrogen and interaction of nitrogen

with potassiaiB have ^ven significant increase in grass •

yield during the two harvests don© daring the period of In

vestigation, Effect ©f K| Ga and interaction K x Ca was

found significant only during-first outting. Hhe optimum

dose of nitrogen for the msiXimum yieM of grass (B1S8'Isg./ha.)

was found to be 242.5 kg./ha* The optimuia dose of potash

for masdmum yield of grass <7931 kg./ha.) was found to be

X7€)»4 feg./ha.

Oil yield was significantly incsgeased by N, I and

interaction H x S during feoth harvests, fhe interaction

K X Ca was found significant only #.aring second harvest.

The optlmuai dose of nitrogen for maxisjaffi jdeld of oil

(41.14 litres/ha.) was f©u«!a t© b® 169 kg./ha. Mkewis©
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fch© apttmnm dose of potash for maximum yieid of oil (38.27

litres/fea,) was found to be 157,6 kg./ha«

Percentage 3P©e0vei?y of oil was found to b© iaflu-

©aced si^lficaatly hy iateraction N x K, K x Ca aad P x K x Ca

duriag first harvest aad by H, K aad iateraetions M x K and

N X P clariag secoad harvest, fhe pereentag© recovery of oil

was fouad to be reduced ia plots treated leith 200 kg, of K

per hectare, A balaaeed fertilizer was fouad to fes importaat

ia giving a favourable infltaeaoe oa the perceatage recovery

of oil, - • '

fhe aleohol perceatage ia the oil was fouad to be

affected oaly by nitrogea, A signlfioaat reductioa ia alco

hol perceatage was noticed at Ig level <800 kg»/ha,)^ Only

a aegliglble diffei?eace was sofeiced betweea % aad levels.

The laasdsam aleohol eoateat ^fas recorded by the treatmeat

which is 3,8^ more thaa eoatrol plots.

It is evideat from the resalts of the preseat

iavestigatioa that it is possible to grow citroaellagrass

sueeeesfally uader the agroelisatic coaditioas of frivaadram.

Fertilizers profoaadly iaflueaee 'the growth aad

yield of the grass, Fertili-zers other thsa 200 kg, level

of E had no signtflcaat Influeace in the qaality of oil.
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fey p©?<s«iitag@t at#J@y, levels of K

was also fottsi 6© r@itie© th@ pereen^ag# 6f oil# fhtie

it is: s©0a tfeiat m ©ptlffiiia a©^© ©f -oitifefea 169 kg. ima that

'of lS7.6'kg# of pot^b'per-feeet^© io satetially iaer©®ee the

yi©M of oil prndmlng »y .ii©a.©%ei?i©a® effect oa-.tb®

quality and pereentsg© M fh® ©11* fhes© fset©

iMiealemqnims mmMng with fei*.

fclliisej-e. eoHtaiJaiag/iiiti'ogQa- eai- |i©tash as th© pi?0i@BAiiaat

co«stita®nts.
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Plate I
A Citronella Grass
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Plate II

A General view of the
standing crop
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