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Ii267 Of TA8X#£6

i Flent height of Xlnaa (cm) froa O'cmuery 19M
to tov«iia)«r 1986,

3 of Qetoaai lines {<mh itom Jenuwy mi to
KoTMber I98e»

. 3 Heif^t et first bxanchinff of OeipttB lines (o»}.

4 Kusber of branches of Qt-imm lines fro« January 1»«6
to Novcsiber 19t6«

5 Huaiber of days taken for bXooadng after transplanting,
first and second harvest by Oelipm linea.

C Xntervala of flushing of lines after eae^
harvest (days)

7 iHMf (<*®) o« OciMom llnM.
« Hwbaga yl.Xfl pur plant of 0«iMw lines (g).

# Herbage yield per hectare of Oeinimw lines (toanes).

Oil content in different AjglMuw lines as influenced
by harvests (per cent)*

11 Oil yield of Dclgtw lines fron different harvests (l/hm)
12 Sugenol content (per cent) and eugenol yield (1/he)

of Ocimm lines.

13 Scoring of Ogi»m« lines besed on leaf colour# araaiH
and flavoor*

14 Correlation coefficients for different vari«ibles.

15 £coDocaic» of Qdmom cultiveUon and distilXatiea of
oil fran one hectare.
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tzsx or 7iauiixs

1 at first; branching pcteun linaa.

3 agnctums Swig

9 CXcelaoa » Tidg

4 hma£ area of OclKtmi linaa

5 Total harlsaga yiald of pciaaim^ llnaa in an yaar.

6 Matarologicai data for tha pariod Hovcsbar 1985 to
Kovnabar 19f6.

7 Total oil ylald of Ccicua linae in an yaar*

• Total euganol yiald of Ooimm licaa in an yatr.
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xa&f Of sums

Z 3hul«it3[sair«

XZ CXocdniHis 1^e«<53r for first hssrvest

ZZt <fesi«iMi^ qretl—Iwaan lUrsay for first hanrsst.
I

^ ssnctuw <|>urpl9}« llea<^ for first bsrr^st.

^ ooiw» ssnetw (srssn)s Essay fer first hsrvsst.

V£ CXoelMasi» Rsfluohin^ sf^r socood hsrvsst«

VI2 ocimw gratissteaai Ksfluahlna sftsr sscond
hsrvsst*

sanetui (purpis)« Rsflushing sftsr
ssconiS hanrsstft

^ Ocimam mmctm (grssn) a RefXu^ing sftsr
sscoQd hsrvsst*

X CXoeiim»« Itssdy for third hsnrsst.

3a Oeimm qgatlssiiBwa Ready for third hsrrsst.

^ Oclasuw sanctttB Rssdy for third hsrvsst.
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ZimiODUCTIOl}

£ssenti«X oila arc odoriferous bodies of oily

nature obt«in«d siainly from plant kingdcea, 1^«y srs forwsd

in flp«clel ciBlls# glends or ducts in the whole or pert of

« plant such as flower, leaf, b«r)s, wood, root, rhisome,

fruit and soed, impcrting to th«a netur«sl perfume. Arottetic

plants have long been exploited for Uie production of

essential oils, ^ich form Indispensable ingredients of the

necessities in many spheres of hisman activity. Indie is a

veritable «r^porium of nedicinal and aromatic plants, where

about 2^500 species of the foxaer and about 100 species of

the latter are known to grow in her tropical plains,

tfflnperate and alpino hilla. Foreign trede in essential oils

aeaounta to about six crorea off rupees annuelly^ of vhic^

eaqporta account for four and half crorea and the balance

being ittpoxta*

^e nwne •^hulsi* evokes venerable responses in the

iziinds of millions of Hindus. Frcm time isciestorial thulsi

occupies a special position in the Hindu household. It is

grown in a raised place in front of th© house colled

•^Ehuleithare* and th® devout Hindus offer water to thulsi
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mtmty noming* Though consldvred to ba holy and aaerad

in nature# its unique medicinoX propertifta have not eieaped

the Iceen obaervation of the Hindua* Oenerclly purple

coloured O. aanetum llnea are preferred by the pcK^le for the

honaatead planting aa wXl aa for other uaea«

$he genua Ctiixecm ia a faaoinating group of aroaiatic

planta belonging to the facily Ssabitao# yielding varioua

eaaantial oila and arcmatie cheatioala %«hidi have a unique

place for uae in hoaw sedicines* perfuaery# flavour and food

adjuncta* ^e Juice of the leaves of OcAiwum poaaeaaea

antiaaptio# diaphoretic# antlpariodic# atcraac^ic and

expectorant propertiea and is uaeful for treating diaeaaea

of heart end blood# leucoderma# aathtta# bronchitia# lunbago#

Vdoitin^# painful eye and diaCharge of ear. She aeeda are ^

uoed for treatment of diaordera of genito«>urinary ayataai.

The root ia given in decoction aa a diaphoretic to treat

Kalaria fever* Svery part o£ the plant finda ita application

in the treatment of anake toitea*

S'rom coansercial point o£ view, Qqimm are ric^

in eaaphor# citral# geraniol# linalool# linalyl acetate,

mthyl chavicol# euganol and thj^l* Mong the varioua
• I

ch4^?iiicala mentioned# euganol ,haa been relatively more

Is^ortant beceuae of its dacand and value* The aource oila

(clove and cinnat^ oila) for extracting eugenol are aioatly

imported. £uganoX ia one of the noat ixs^ortant natural
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ttv«ry morning* iRicugh considered to be holy end eecred

in nature* its unique medieinsl pro^rtiee heire not escaped

f^e keen observation of ^e Hln^s. Generally purple

coloured £• s^etuwi lines ere preferred by the pet^le for the

hofitestead planting as veil as for other uses*

The genus Cclaaaa is a fascinating group of aroaiatie

plants bal^ging to the f«Qily lisbitae# yielding various

essential oils and aromatic chenloala vhicA have a unique

place for use in hc»e Mdicines# perfun^sry# flavour and food

adjuncts* The Juice of the leaves of Qclium possesses

antiseptic# diaphoretic# antiperlodic# atenachic and

expectorant properties and ie useful for treating diseasea

of heart and blood# leucoderma# asthma# bronchitis# lun^ago#

vomiting# painful eye and diae^erge of ear* She seeds are,

u:)ed for treatment of disorders of genlto«urinary system,

^e root ia giv&n in decoction as a diaphoretic to treat

malaria fever* Kvery part of t^e plent finda its application

in tile treatment of anake bites*

yrott ^mmarclal point of viev# Qcl»aB are rich

in emaphor# citral# geraniol# linalool# llnalyl acetate,

methyl chavicol# eugenol and thymol* taong the various

ch«^ioals mentioned# eug«iol ,haa been relatively more

Important because of its demand and value* The aource olla

<clov« ond cinnamon oils) for extracting eugenol are mostly

imported. Biigenol ia one of the moat Important naturel
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isolates hsving vara/ pcrwsrSul spicy odour ond t«st« end

this is widsly ussd in pharmsceutical prepsxctiona, in

p«rfujnos« for sospa etid cosmstics ond as a flavouring agent

in all kinds o£ foods, ^art from all ^asa usas, auganol

is tJia starting roatarial for tha preparation of synthetic

vanillin.

Clove is the principsl source of eugcnol. Eventhough

thcro is scope for axtcnding its cultivation in the lower

elavatione of Western and Eastern ghats, its long pre-bearing

age, extrame variability, alow growth, difficulty in

harvesting tiie produce due to inaccessable heights and

requiraaent of heavy rsinfall stand as iapediaants. Qciauw spp.

like £• sanctua and O* qratissimsm containing good percentage

of augenol can serve as new potential sources of eugenol,

Shere ie «eple scopa for cultivation of OcimuD plants under

a wide range of soil end ecological conditions in India

bestowed with one of the greatest enporiQ of different

geographical regions end diversity of altitudes from sea level

to mcunteins.

la view of the iraportsnce of pcliman, Regicnal Research

Xdoboratory, Jficsmu started a progratarce of expldrfitlon.

Introduction end improvwnent. £• gratiasimua was found to
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contain good gene poaXa end as a result ot screening end

toro»(Uno a new strain ices evolved by hybridisation of

oelected cheTOtypos of £• gratisaimtsB* This strain was

appropriately aaaed ao •Ct.ociKUH* neaning •clova sccnted

ociiaisn*. It is anticipated that the establishment of

Clociosuci on a large scale# vill not only augiuRent the present

production of eugenol but aay also bring down its price

drastlcelly* Hindusten Itever Compsmy^ Bcfcibay recently

purchased © lot of 300 kg of Cloclnvuai oil frcau Regional

Resaarch Lafeoratory, Jaeiwiu. The purchase by such a well }axovn

lerge coropany gives on indication that Clocimua oil has been

accepted by the perfumery industry as a substitute for clove

oil. In Regional Research XiJ^-oretory# Jan^u# Sobtl £t ml,

(1930) got a net profit of Sj. 1,200 per hectare in the

first yaar end Ss. 7000 per hectare in the second and third

yeer each by the cultivation of Clocimuffl.

CloclKUsa vac introduced to Aromatic and Medicinal

Plant Research Station, Odakkali during 1901*82 and studies

rovealed that tt could be successfully cultivated as en

irrigated crop under prevailing conditions of Kerala. It was

also found that Clocimum can definitely bo an alternative

source of eugenol due to its relatively easy cultivation

and distillation and coffiparable yield»
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Conaidarlng th« hi^ cost o£ prodtuctira of clov««

if • strain of Oci»w spp« ri<^ in •ugsnol is idsntifisd

imdsr Ksr«I« hORsstssd ccndltions# t^is probably can fc«

used OS an alt«mstiv« source of sugcDol. IXiri^sr# ths '

cultivar CloolAUoa is idsatifisd as an ir^rtant itss in ths

Usssarc^ Projsot Bank: for ths Plmnt Xntroductlon Ssiperifltants

of Ksrais Agricultural Univsraity. tk» f«r# no eystwatic

approach ssaais to have b«sn nads in Ksrala to tast ths

adaptability of ths various OelrRUw linss and to asssss thair

corresponding csssntial oil and ougenol yislds*

Hance# ths prcsant study vas takan up vith ths

fellotring cbjectivssi

1) To salsct batter types bassd oo Isof colour# aroata and

flavour;

2) To s^dy ths growth and flushing behaviour of aa<ii typa

and to isolate suparior onss having b«tt9r flushlag

characters;

3) To ssleot a puspla coloured O, sanetisn line for the

Kerala hottestsads;

4) to sslact eugenol rich strain to undertake large scale

cultivation of OclgiuKt for essential oil proehiction;

5) To escplora the possibility of growing ClociaiuM under

Vellani^ara conditions*
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review or LirSRATOM

7h« g«nu9 Oeimum h«« b«*n r«c«ntly Idtntlflcd

M on« oi th« luportwjt •romatle ge&ipm of hartjacaous

plant* with coMarelal valua, Jtcaaar^ vorJe don* on »h<f

crop 1* aaagr* a* coaparad to th* «orlc oo othar ooaMareially
Important aroaatlo and awdlclnal plant*. Sha lltaratur*

avall^l* on this crop 1* raylaiiad balowi

3.1 Origin axuS dlstrlbutlm

IClrtlltar and Sacu (1918) auggaatad that Oclwuw 1*

eultlvatad throughout India, bat dmibtfally Indiganoua to
Malay Ardilp*l«go, Australia, Naat Asia and Arabia.

According to th* raports of CSHi, Oipiii*. is « geuu of

arcaatic harb** und*rahrub* or shrub* diatributad in th*

tropical and uaxa taapcrat* region* of th* world (Anon.«
196t} • Sobtl ^ (1976) •tudl*d th* gaographieal

^•telfcutlon of 160 r*port*d •p*cl** of th* ganu*
and found that the g«nu* 1* w*ll dl*trlbat*d in th* varaar

part* of both haniapherea frdn s*a level to «000 feet.

Considering Valvilov'* view, they reported that Central and

Meet Africa are th* primary r*glcai* of origin of o^yM^
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Their study on distribution of Tsrious spccies

in XndiA revealed thet o« cenuaa im confin«d moBtly to

aouthscn parts# O, taaailicma occur t^iroughout India#

effwgicanuw apreftd in Horth V^estern regions of India#

o« qratisaiiaum and 0« adecendana have distributional rsngea

vithin Southern snd eastern regions of the Indian

subcontinent# o. sanctum is caltivetad in almost every pert

of India and O. Hilaaandscharicum introduced to India does

not have a natural diatributicn.

2«2 Taxonomy ^

Vrom the studies conducted on claesifioation of genus

Ociffiian# caiR stated that Sfeimoo should be clessified on the

besis of cheniceX cccnpositicn of oil rether then their

botanicsl origin <Anon«# 1966)• tteceuae of the propensity

of chcciotypes in Qcimxm spp.^ Guenther (1974) suggested thot

it is appropriate to classify various oil types according

to their chemical co£t^sltion end Qcogr£iphical source*

Accordingly 0« basilicum was classified into European

tjipe# Bounicn type# Methyl cinnaaate type and £ugenol

type; 0« qratissinRan to Thyinol, Eugcnol and eitrol type;

£• aftnctua contfiining eug^nol as the major constituent;

£• kilmandsehBrieuin a rich source of oamplior end O. vjgide



having th^^X as the major con«titu«nt« study ot

dematotyp^e of ten species oS Ociwum by CKspta end Benbie

(a973a) revfialcd thet thi^ sixt««n types of trichcxRes

observed, £al3L under four categories# such os capitete

gXenduler# oon-glenduler# uniseriate fiXiform, non-glenduXer

biaorifite fiXifons and -non-gisniSuXdr capitete. They aXso

suggested on the basis of trichoffi© tygsaa, different

species o£ Ogiimum cen be identified, i^not^^er investigation

on venation pattern 0t t»n apeclma of OeiiCiUiiB by Gupta end

Bamtole (X976b) supported the preposition tJ^at venation

pattern did not have nmch cignific&nce in the delimitation

of species in the genus Oelnnaw^ Philip and Dsisodarcsn (1965)

clessiified o,e«nctuiB into ctiemotypes based upcn the chemical

composition off their essential oil®, lilte eugenol, methyl

eugenol and cerirophyllene contents, ^ey identified end

clasaified types having purple loaves and green leaves in

the local cuXtivars of O. sanctum having methyl eugenol cs

the major 'constituent end another ^reen type having eugesoX

as the major constituent.

2«3 Crop isDprovescnt

Many of th® Pcimiaa app» cross freely ajaongst

tS '̂OTseXves end so it is possible to improve Ocititiai spp. for
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m3tm yield of volatilo .^1« end arona eliMic«ls by

pl«m«d hs^ridisation and aalaetion progrMvaa# couplad

with ayatanatic anclyaia of oil at various ataoaa of

iMM^rovamcnt (KriadintAOorthy* 1985) •

Sobti si ak' (i978b) atudiad tha aaaantial oil

«n^yaas froa m salcotion of Ociiium baallicaan var. thyraiflora

tvo font* of 0« cmnxsm, two fomaw of o. baailicua var.

olabratua. aavaral intar«];>aeifio hybrids* a naw 0« app>

«na allopolyploida darivad froai atarila hybrids of

£• MsSMaa* fo^nd that tha hybrida and

allopalyploida ganarally yialdad aora herbago and oil*

Xovaatigationa of Fuahpangadan ^ a^^ (1079) indicatad that

« high g»iatio varitbili^ axlatad in 0« aawrieanuw^ and

using thia natural variation, by plannad h^idiaatlon

progrm&a a variaty vaa avoXvad having high harbaga and oil

yield and 70 to fO par cant eitraX. Khoala and Xhurana (1990)

in thair cytologieal invastigationa vith 24 taxa belonging

to 11 apaoiea of Omimm foxsnd out that hybridity and

polyploidy leada to higher percentage of eaaential oil and

yield* Euganol obtained from clovea (guoania carvet^yXlata)

la highly priced and flitobti ^ ax» (l9ao) had undertaken a

progr««r,e of daveXopaient of an alternative and ^eap aourea

of cuganoX at Regional Beaearai Laboratory* l^hey
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found that the difffir«nt ncte coIX«ct«d tsom USA, W«9t

Africa abd different perte of Xndie ere cytotOT®* of

£* gg^tieeiKiua end together %«ould provide e rich genetic
pool for many deaireble cher«cter»« ©iey prodNiced e nev

etrein by hybridieetion end recurrent selection of eelected

^emotypee of 0« gretieeittuw which had been noned ee

Clocinuw vith 75 to CO per cent eugenol in oil, Kriehnen

(1931) detected naturel croeeing et verietel level of

£* b-*eillcuw to 'Uie extent of 66*7 per cent using seedling
pigmsntetion «s gene merKer, Sxtensive hybridisations vere

carried out by Sobti and Pushpengsdan (1962) in ell possible

cofflbinations among O* gratissiRUB^ O. sanctuw« O. canue,

2* aaericanuw snd 0» kilaiandacharleum^ ^ey observed that

the hybrids produced vere prociising with high herbage and

oil yield and offered great scope for use in the industry

and ooM of the ei^hidiploids produced ^re iaportent frcM

the essentiel oil point of viev. Khosle end Sobti (1984)

produced hybrids involving different geographical races

£* ggatiseinitta (collected from Jancu, USA, «nd Kerala

respectively) end found that and,USA races crossed

freely with each other and produced fertile and vigorous

hybrids# ^ereas the hybrids involving JauQij/USA races and

Kerala races were strileingly dwarf and coti^letely sterile.
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ChMlcal and ganetic Invaatigationa %rer« cocductaA ty

KhoaXa ^ a^« (1935) od 0> qratiaalmiB^ S*£SS!£

O* yjgida and reported that the hybrid* and aXlopolypXolda

producad hy thaaa apaclaa had an avaroge hl^ar harbafa and

oil ylald* KhoaXa end Matl (1986) producad highly atarlla

hybrids by croaaing o« aratiaalafti and O, yirida and

^ fartillty waa induead by traatin? young ahoota with

coXchiclna* They wara of opinion that ^a aynthasisad

. fartile iophidlplolda unlDea hybrida ahovad ragular naoaia

and €9 to 7S pax cant aaad aat coetparad to 1*4 to 1*9 per cant

in bybrida.

Scata invaatlgationa vara etrriad out on tha

inheritsnea of certain oonatltuants and pig»antatioa«

studies of Sobti ajb^« {1976} ravaalad that citral, linaXool,

^ garaniol Which ara monotarpanas ara inharitad indapandantly

of euganol and nethyX chavicol which ara phenolic in nature.

Maragund at C1979} reported about inheritcaee of

pignumtation baaed on Intenrarlatal hybridisation batwaea

7reDch basil variety of O* ftasillCTMi vith a local variety^

*K«Re}ceaturi**

2.4 In vitro techniques

Getaadxa (1976) reported that tha resultant stutanta

of O. ^ratiaslMUsi davalc^ed by irradiation of seeds vith
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10*11 KR of ganaia roym oshibited a high*r ttxeantial oil

contcnt as v«ll ma greater degree of resistance to

gqeeriuM 22S2S2ES' fi£ £l.* (1980) foimd thet when

£* cviva seeds end seedlings treated t^ith difforcnt doses

o£ X-rays« the plants froca seeds did not produce any

apprecielsle fnorphologicsl chsnges, whereas the plents fron

seedlings showed irra^ular branching uith 6 end 9 KR,

however it did not increase herbage yield or oil content.

Investigations conducted by Ahuja ot al. (1982)

on £• viride, £• gratissiMMst/ 0. virlde x O. qratissiwjsi

(sterile hybrid) and 0« basilictim x 0» kllraandscharicuw

(fertile hybrid) inaicated that the first epicel nodal

segreents respondssd woli vhen cultured in Hurs^shige end

Skoog revised tobacco mediian suppl^ented with cytokinins

and auxins or in cocRbination. I^ey observed uniforta increase

In shoot nuEfiber frc»n a single axplant during subculturing

under optimum conditions in 40 to 45 days wit^i an initial

lag of 15 to 20 days after which the shoot nuniber remeined

unchanged. Plsntlets developed were successfully transferred

to the field vith only 10-25 per cent mortality. Dalton

(1963) i^as of the opinion that in O, basillcujw continuous

culture# on Hurashiga and Skoog medium could be used tq

establish^ a steady state in fructose e2scess« Phosphate was



-c

13

/ K

ahovn to hm limiting growth# vhen it« concentration in

the »9dium was doubled (from 1B«S to 39/^g/itl) the

concantr&tion of dir^aea end aXX biocnsaa elen^nta Increeaad*

rcuctoao becafae limiting after doubling phoapheta concen

tration end the cella reapon<Sed by becoming greener end

snore photoaynthatic* Banthrope ^ ai« (1996) studied

callus cultures derived frcm seven oil producing planta

J*»«inuwi officinale, Roamarinus officinal iSi. I»avandul«

anguotigQlla, Anethuw ggctvaDl<gna« O. basilica'a# Pinua rcdiata

•nd Tanecetum viilqarQ and assay&d their ability to

syntheaiSG and accumulate nono find seaatiiterpenea. ^ey

found that callus cultiJurQS night be a convenient source of

biomass for studies on the en&^ftnes of terpecoid biosynthesis*

2.5 Spacing end nutrition

CiHalov (l$57) studied the jaathods of planting of

0. ggatissiKsum end recooETaanded « spacing of 60 x. CO ger.

Sslyan ^ <1992) reconEaondad a spacing of 40 x 40 en and

50 X 50 CM for Clccicnuraa A study on nutrition witxi P and K

combinations and fixed dose of UA® <80 3<s) ahowad that a

combination of BQ leg with 30 kg K^O per ha gev® m
ffiaxism» yiold. Experimanto by Choudheri end Dordoloi (1984)

revealed that O. gratissimua could be grown successfully
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•a a parannlal crop end gave maxiattM yiald o£ herb and

oil froai a apaclng of 45 x «5 e» (49.000 planta/ha). Shay

alao found that the intaraction batwaan plant danaity and

cuttlnga v,ara aignlficent to harb yield, oil content, oil

yield ^d eugeool paccentBge.

According to Culati £b a^. (1973) there vaa an

increase in the herb and oil yield of o.baailicoiB with the

increased trats of nitrogen an^lication. By pooling the

yield data of both hanreata a maxJjcua yield of 264.06 q

herb per ha corresponding to 39.56 kg oil per ha waa obtained

in plota applied with J20 kg N per ha, whereas control plot

(0 kg S/tib) gave 280.75 herb correaponding to 3C.99 kg

oil per ha. Znvaatigationa of Paraak e£ al. (2980) revealed

that the herbage yield of O.aanatuni increaaed in response to

an appliceUon of 40 and CO kg K per ha by 21.1 per cent

end 63.04 per cent over control ceapectively. However in

texna of increase in oil content, this trend was limited

up to a level of 40 kg 8 per ha and the eugeool content

remained nore or less vmaffected by application of nitrogenous

and phosphatic fertilisers. Pareek et a^, (I9e2b) reported

that a nixed nitrogenous and phoaphatic fertiliser at the

rate of 40 kg M and 20 kg per ha isiproved the herbage

yield and oil yield signlfloantly. Znvestigaticna were
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conducted )3y Asthena end Gupta (1964} on th« affect of H

ana P lavel on ph^raloioglcaX psracmtars at threa grovth

atagaa In aaorad baail (0, aanctum X.,}. ^ay cuggaatad

« fartili«®r laveX of Hjo ^60 optitmaa for

aacuring highest oil and eugcnol productivity. Znvaatlgatlona

%rar« conduetad by Day and Choudharl (1964b) to study the

^ fortillBar raqulremant of P.aanctam with two levels of H

(SO and 100 hg/ha) ^ (25 and SO kg/ha) and K (30 and 60 kg/ha)

vXth single^ double end triple ccatblncstlons. ^a results

revealed that aXl fertiliser treatmenta were isore or less

ineffective in Increasing the content of essential oil and

^ eugenol. ffhe application of nitrogen either singly or in
combination with P and K or tooth favoured pX^t growth and

Increased yield of essential oil end cugenol per plant*

Sresely (1984) reported that « double application of U vas

*ost effective# 90 kg S per he at 30-35 days end 90 kg H

per ha 60 days efter germination vos recasn:iGnded. Ingle

at al. (1935) carried out investigations to study the

effect of fertiliser doses with speclng on the yield of

GXoclJiuni during 19Q3«*84* They observed that vider spacing

(75 X 75 era) vas significantly superior to narrov ^spacing

(50 X 50 cm) In both cuttings and also In total yield of

^ dry foliage. A fertilizer dose of 90 kg N per ha vas found

to be significantly superior to 60 and 30 kg M per ha.
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2«6 Growth r<»guXators

Choudhsrl (1970) studi«d tha •f£6ct of grovjth

r@guXotor« such 09 2,4-D, MaXeic hydrssida^

banslmldasoXe and Chloro chlorida on essential oil content

oi! pciicmQ sanotCT Maleic hydrazida (200 p^ns) significantly

increased tha yield ot oil in leaves end inflorescence.

Uay end Cnoudhari (I9a4c) reported that tiie GSsantial oil

and eugenol content increased in Oci«xg?t sanctum planta

(45-*S(7 days old) after foliar spraying ^ith gibberaXlic acid

and kinetin (50 and 100 ppm). ^ey also observed that

fiaximun increase in essential oil and euganol content was

obtained after traatsient with OA^ (lOO ppm) at siid-
reproduction stage and GA^ treatiBent vas aignificentXy

superior than kinetin in increasing pXant height and total

harb# While chXorophyXX* protein and carbohydrates vere

increased more by kinetin* £1 Sahhar et «1« (19G4) treated

2» besiXictan plants vith Ch^ at 30-150 ppm in Jiino, Augusts
October and one K-<on^ after transplanting, one month after

first harvest and one month after second harvest raspactlveXy.

tn^ay found that herbage fresh weight and essential oil

yield increased in ell casea i^ith GA^ rates up to a maxistun

of 90 ppm and then declined* Mousa and EX ^ary (1^84)

in their investigations with O. baailicum# apraye^d OA^
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(50r too «nd 200 ppn) or KH (100 and 200 ppm) four tim^m

(on* for each cut) and observed that considerably

raduccd plant height* ouster o£ branches per plant and

herbaoe yield. V^ereae HH especially at 200 pp» reduced

hei^t of the plant but increased the herbage yield and Ml

•t 100 ppm greatly increased the number of branches per

plant* Oil content vas increased significantly by GA^ at

50 pxn and HH at 100 and 200 ppm. Pou^s (1964) sprayed

young plants of Hibiscus abelaoschustf PelargoniUM yosetasi

and O* qratissiiKUsi with 0.02 per cent gibberellic acid.

He fotmd that Hibiscus abeltnoschus grew to a height of 106

c»3ff^ared to 74 cm in controls and produced about twice as

siany buds* Green natter production was not increased in

Pelargofliulp roseua and O* qratissinnaa but essential oil

content of O. qratissiiBum vas 0.518 per cent costpared to

0«229 per cent in controls*

2*7 Seasonal variation

?rai vary early tines itself seaaonal variation

of the active principles in essential oil bearing plants was

recorded* Vsriation in concentration of active principles

Kiay be to a conaiderable extent# due to climatic conditions

of the area froa which the naterials are collected

(Oiakravarthi^ 1970).
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Ozmysn^ (1956) showed O. qgatl««iimai to b» a

•hort-day plent *nd raising ««9(3Xingii und»r abort day

condition* (IS days) in franwa, cov«r«d ttcm 4 p.m. to

8 p,m, was foimd to hasten aarly d^velopn^nt and ineraaaad

th« yiald of green nattar and scad* Ohoah and Oiattarjae

(1975) reported that Palnaroaa poaseaaad the charactariatics

o£ Ions day planta and reported promotiire affects of light

on blogmeais of esaentlal oil formation. Iiong day

conditions was accoopanied by ineraaaad foliar growtti and

accumulation of dry matter. Xnvestigaticne of Pareek a£

(1960) from experiraenta conducted during 1973 and 1979 crop
yeara in Dalhi conditiona indicated that O. janetiOT could be

grovn aa a short duration (115 days) kharif crop. Balytti

at «l. (1982) reported that in Cloclfxun long days end high

temperatura ware favourable for plant growth and higher

oil production. Xnvactigaticns off E^tiefsky (1983) on

influence of tessperature and day leng^ on growth and

geminetion of Qciwum basilicura end Origanum vulqere

indicated «^at only t«opcrature had a positive influence on

plant height. He also obaerved that fresh yield vas

signiJ^icantly influenced by day length and tftsperature in

ell the three harvests of both the species. ^
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Braau (1977) reported thAt ratio o£ linftlool

to lin«lyX ftcatate in oil of Mtnth* cttrmtm was tfomawhat

•ff«ct«d by ffiftturity of the plmt, the time of herveet end

enviroxsRentel end eeeeoneX verietione« Inveetigetione by

Mieie (1979) on diumel verieticne in tefpenoide of

Junipcrue acopulerug reveeled that there vere eignificent

differences in the samples taken during winter end sunmer.

ZTey end Choudheri (1960) determined the total essential oil

end eugenol content of O. sanctua in different months

starting from October to March. They found that the total

oil ^content was lowest in the month of October, whi^

graduelly increased and reeched e peak in Deeafober (0*679

per cent) end declining thereafter. A similer trend in

eugenol content wes observed as that of total oil. Aco^rding

to Fleisher (1981) in Ociwuw basilicum et the sasie

phenological stage, the content of essential oil in the

plant increase towerds autumn. Kurian •£ |a. (1904) were

of opinion that the high yield obtained for Clocinum during

October was due to favourable season prevoiled, i^ich resulted

in increesed plant height and number of branches*

Investigations of Hotin (196d) revealed that

stotospharic taenpercture had the greatest effect on essential

oil scciaRulation* He observed that in Menthol «lnt and
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East Xndion beslX loavas and clcsy asga end Xiavandar

Infloraacencas# a risa In t«nparature to 23*25*c Incraasad

tha assantial oil contant but reduced the menthol content

of taint eacentiel oil. Sinha and Jaa (1984) reported that

both apreed o£ gexnination and its percentages in £• s^SlS#

£• <*nctu» and o. baailicuw were very nuch related to the

characteriatice of teiQperoture between t^e rsnge evployed

end acarification.

2.8 Growth charectera

Sobti ^ al, (197&a> observed that O, qratlselimai#

0« virlde and 0> suave had heights o£ 240« 176 and 125 cm

and leaf blade sisea of 9.8 x 4.4, 8,7 x 4.42 and 3-97 x

3«11 en respectively. According to Pareek e£ (1960)

sanctum had a Been height of <E6«6 en end 78.1 csi at

SO par cent flowering atage and early seeding stege respe-

Gtivaly. they el»o found out tJie mean nuniber of branches

as 24.1 and 24.3 reapdctivaly. Balyan (1981) auggaated a

Qui^ and ncn-destructive fojonula, I. x Wx 0.612 for finding

out the leaf area o£ Hentha and Qcittistt. Accordingly ^e

cslculated leaf area o£ Cloclmura vas 18.781 ca^. Kurien

££ Bk* (1934) recorded the plant height end total nue&er
of branches of Cloclmum during first, oeccnd and third
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hasv«st pttrlot3s« According to thesa, Clocljauns had 17*5«

1S«6 »nd X6«7 brenchas during the threft herveat seasons

rsspttctivcly and ths corresponding heights vidre 92 cm,

139.4 cm end 94«7 an

2.9 Helationship b«tK«sn gro^vth parameters and econonic
yieXa

Xjaavaa axo the principal orgajis o£ production of

photosynthatsa and hencar higher thQ Ie«f area, store is the

interception of light, leading to higher net canopy

photosyntheais and higher dry matter production (Hichiyorovich,

1954)• He opined th&t# to obtain high yields, leevos must

photoeynthesiao as icuch fie possible and eventuelly trensfer

materiel to ecocoRiicolly irsportont perta of the plant. But

increase' in leaf area beyond optirsum, only resulted in a

decreased nat assiceulation rate duo to self shading. He vas

Of the opinion that leaf area variation is mainly responsible

for the yi®ld variation in plcnts. Watson (1952, 1956)

suggested that verlation in yield due to varietal/ fertlliaer

and seasonal effects EBanifeated roainly through variation

in le£if erea» The yield depended on the aise# efficiency

end diiration of photosynthetic systefn. H® concluded that

leaf area contributed more to biological yield. In other

words, the leaf surface vhich intercepts solar redlation ves

aore issportcnt than photosynthetic efficiency per unit area.
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7hom« (1971) observed that growth and yield of

crops vere frequently correXeted vit(i leaf area index*

Voshida (1972) concluded that leaf area index and

photosynthetic rate appeared to fee the major determinants

of crop growth rate end total dry raatter production in rice.

Hfith end Bh&rsdwaj (1975) observed that total dry matter

production is positively correlated with leef area# lee£

area duration and photosyntbatic efficiency. Emphasising

the importance of leaf area, Watson and French (1962) opined

that varieties differed frcn one another in leaf >tees

production and in net assirmilation rate, Kuranato e-jt: al.

(1965) observed thet differences in the rate of leaf area

deveXopoient vere associated vith dry matter production in

cotton^ Heath and Gregory (1938) found that dry matter

production could be determined by leaf area and net assiiau-

lation rate end hence# the variation in dry matter production

was mainly attributable to variotion in leaf area arnon^ the

genotypes•

Stern and Donasld (1961) reported that crop grot;th

rate vas influenced by leaf area index# dry matter production

increased t;ith increase in leaf area indeK.

luoomic end Willi®ns (1963) were of th» opinion that

leaf photosyntJietic rate v^as a powerful factor in deterstining
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crop growth rat«. total ^ry matter prci3uctlon of crop

community influenced by crc^ growth r»t® vhi<^ in turn

wais «£f«ct«a by !•&£ iAdcse, loaf photoiSfnthatic ir£t«f

Iftaf angle. Wallace and Huimgar (196S) notad in

bean varietias that high leaf erea and leaf area ratio leatS

to highar yialds* Kalpan and Koller (1977) obaerred that

leaf area growth r^ite in^as positi'O'isly correlated ^«ith plent

growth rate in soyafcean*

2*10 Harvesting and yield

According to Pravdoljubova <1956) in Jubilee boeil

the aaxisnsa total green maaa and oil yield per plant ^saa

reached during seed ripening^^ vhen brcscts in the lover half

o£ the central infloreecence were turning brown. Investi

gations conducted by 3obti al. (1978e) at experlaientel

and eedicinal garden of Regional HQaeiirch Laboratory^ Jaosnu^

on gratlssimua# 0. suave end 0. vlride indicafced that

harvesting time wao 10-15 days after flowering and tiie.

herbage yields par plant in one cutting vms 57S> 450 and

495 g rospectively. Studies by Sobti ^ (1979) revealed

that tranoplented crops of RRL-07# 0. scnctum, Q.gretlssisftjm

(strain Ko.l), O. gratiaaiiauffi (strain Ko.2) snd

£• Qgatissimtan (ixproved atrairi by polycross technique)
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pxotSucsd herbage yields of 77.5# 42.5# 39*75* 60 fiud 74
tonnes per ha end oil yiolde of 57.5, 37.Si 50.25, 62,5
and 9Q,75 kg per ha reapectlvely. Paraelc at el. (1980)
reported that yields of herbage and oil vere highest in

0. aanctum vhen the crop vas harvested between the early

(age 100 days) and late deeding (age 115 d«yo) stages o€

growth# vhereaa the eugenol content was highest at late

aesding stage. He also auggeeted a harvesting height of

15 OQ ebove ground level- Fleiaher (1981) studied the

essential oils from two varieties of O. basillcugi in Israel

and found that the oil content increased as the plent

developed and reached its meximuni in the full bloc« stage.

Trivedi et (1981) observed that# of the fourteen

selections of Ociteuai species tried at Indor© station of

All India Co-ordinated Improvement Project for Kedicinal

and Aromatic Plants# the following gave best herbage and

oil yields# O. qratlssicauss EC 111091 (1025 g per plantj

63.47 1/ha) and 0. gitriodorum EC 110586 (753 per plant;

57.99 1/ha).

According to Boly®n et al • (1902) in Clociff^uffl# oil

content as veil as eugenol content were mSKimxiifl at flower

initiaticn end seed setting, stages and the content went

do^m at full flowering ateges. They were of opinion that
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In tha firet y«er 2-3 haxv^ats could b* t«1c«n and thcr«-

«£ter four harvests (Ksy# July, 3sptc.ib«r end Deceoi^vr).

A hsrvssting height of 15-20 oa sbcvs ground lerel was

xacooiGiendsd in ths first y«ar# 20-30 cm in the second year

«nd 35-45 cei in the third yeer. They reported e totel horb

yield of 554 g/ha and oil yield of 166.2 ko/lis for

ClocinuMi «t s spacing o£ 40 x 40 cs&m Investigations of

Pareek et ai# (1982^ shoved that the crop O. «anctu«

should ba harvestsd at £^11 bloom period (90 days) whea

it possessed opticum oil and maxliKuaa eugenol in oil* t^ey

found out that the increase in the herbage yiold vas in

the ratio ls7 betveen vsgotative (12*9 f^a) and seed

maturity stages (91*01 g/ha)* The oil yields between

vegetative end seed msturity stages were 22*96 and 56.76

I. per ha end eugonol yields ware 11*23 and 20«5 1 per ha

respectively* ^e harvesting hei^t recoGKDcnded vas

10-15 CB over qxcimd level, ^bti and Pushpangadon (1982)

reported a fresh, herb yield of 40 tc»ines/ha and oil yield

of 160 kg/ha for improved strain of O* oratissitBUR (IUii-08).

Thay observed that a crop of ociuuM sown in February could

be harvested by the laiddle of Aprils July and Middle or

and of Septcisbar and suggested a cutting height of 20-25 c«

above ground level. Asthana and Gupta (1964) reported
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th«t optiRum oil and «ug4»nol yields wsre observed In

O. laenctim wh#n tha foliftge was handpicked at 50 per cent

flavoring atsge cotnpared to pre-£lowerlng and ccn^lete

flowering stages. ChoutSheri and Bordolol (1964) observed

maxlcuara poolad yield (two years) of harb (84,48 tonn«s/ha)

and oil yield of (44,28 kg/ha) In O. gratlsalmum under a

spacing of 45 k 43 cm. Kurlan ^ el» (1984) reportad ttiot

Cloclrsum crop under Odakkall conditions could glv« hsrbaga

yields of 1*3# 7.3 and 3.2 tonnes per ha end oil yialds of

9.1, 40.S end 15.9 kg per ha respectiverly in th® first,

second and third hervasts. They observed full flowering

stage to be the optleum tlE&e of harvesting. Sethi (1965)

reported that full blocm stage (90 days) Is the best st^ge

for harvesting O.sanctum and at that time it contained

ma^mum euganol in oil. According to Choudhari and

Bordolol (1986) four cuttings could be- ^aken in O.gratissinMBi

and among this the SQCond'cutting yielded masfinuis oil.

They also observed that 0. gratissiBuci produced highest

pooled (two years) yields of h&rb (71.1 tonnes/ha) end oil

(337.2 kg/ha) \^hcn sown In Hay followed by April (69.1

tonnes/^a and 376.1 kg/ha). Choudhari et al. (1966) reported

saaxlmun herb yields of 36.83 and 40*05 tonnes per ha and

oil yields of 190.7 and 268.9 kg per ha In the first and
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a®cond ye«r reopectively for 0» qgatlaaireuw tuid«r do»e« of

®20O ^100 ^100 oi3««rv«d « poaitiv®
correlation (r values 0*99) between hsrb and oil yields

^here resroession equation was found to bs V • S.28 x - 1*72.

2«11 Oil and «ugsnol content

Madkarni and P«t»ardli&n (1952) observed thot the

seed o£ O, sanctum yielded 17«62 per cent fatty oil VJitii

good drying properties. Pravdoljubova (1958) reported that

the highest oil yield froM Jubilee basil (0.91 p«r ctmt) was

obtained v^en the seed started to ripen in the lower whorls

of the central inflorescence* According to CSIR reports^

the leaves of 0* sanctum on steasa distillation yielded a

bright yellow oil possessing pleasant odour characteristic

of tSie plent vith eppreciable note o£ cloves (Anon.« 1966)«

Xt: was also noted that O. ssnctum gro(>fn in Ghazipur (Krishna

^fulasi) possessed 4S<>76 per cent phenols, Sri 'Tulssi

yielded 50-76 per cant phenols and another aerapie of

O^sanctua frora Allahabad contained 71 par cent euganol in

oil, Guenther (1974) observed that tl:»© leaves of Q«.aanctiqg_

on steam distill&tion yielded 0.7 per cent essential oil

having strong odour of cloves. Vaidye (1977) reported that

O. aaactuRi yielded an oil with herbal spicy odour containing
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65-70 par cent augenol and atrasaad tha laportanca of

cultivation of thia plant* Znvastigationa of Sobti £t

(1977) on 0« viridg iadicatad that ycung ahoota in both

flowering and poat flowarlng plenta gava high oil yield of

0«68 per cant (?KB) and 0*85 per cant (Fi'i's) raapactivaly.

Lai ^ al. (1978) observed that vatar distillation of

£• aanctum yioldad 0*7 per cent oil and auganol ^ntant by
\ •

Gas Mquid Chrosiatograiphy <G£iC} %;as 70*5 par cent by vaight*

Sobti ^ al« (197ea} esployad hydro-distillation method

for extraction of oil from 0, qratlssl«i», O. ausvg end

0, viride and tha oil yields in percantaga var« l»0-*2»0i

1.&-S.3 and 0;3*-0«7 respectively* They also found out the

najor constituents of esoential oils using and Itiin

Ziayer Oironatography (T£fC) • Accordingly qratisaiinuBi

contained 70 par cent euganol# 0. viride contained

^ 78 per cent thyawsl and 0« suave posseaaed 44,7 per cent

aesquiterpene alcohols» Choudhari (1979) extracted the

essential oil of P^sanctua by hydro*dlstillatlcn and reported

that raaxiUBUta oil content on dry veight basis (cwa) wea in

the leaves (1.3 per cant) followed by Inflorescence

(0«4S per cant) • He also observed that defloration csused

considerable decreases in oil content. According to

> Sobti e£ jiX, (1979) the oil contents in nRL-07 (Kew species
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•ynthMiaed) O. ••notuw. 0. (•train Ho.l),
£, oratiaaimuw (strain Sa.2} and 0. ggatlaaiwuw (improvafi
strain by polycroaa tachnlqua) rangad £stm 0.0<-0.1,

0.07-0.1, 0.12-0.15, 0.17-0.25 and 0.35-0.5 par cant

raapaotlvaly on freah whola hact> baaia. Day and Choudhari

(1980) awployad TLC niathcd for deter«lnin9 auganol cant«it

in •aaantlal oil of O.aanetma. Thay war# of opinion that

tha raauXt o£ colorifsctric fscthod vaa aufficlantXy

reproducible and it-cen be usad for routine work for auganol

catlsation. InveatigRtiona of ParaaH at Sk' (19S0) ahowad

that tha averego oil content en fresh weight baala in the

whole herb (at naturlty) of O.annetunt was 1.4 per cent,

etaB-1.7 per cant, loavea-2.15 per cant, infloreacence

0.30 per cent and aeed-0.263 per cant. It vas also noted

'^at young growing lesves borne at the top of brcnchea

poanesaed lesa Oil contcnt then full grown mature leavea.

A foaxlauia eugenol content of 52.2 per ccnt In oil was also

reported during tiie late seeaing stage, Sobti •£ al. {1580)
observed that the tw parental strains of Clociiaum, nwtely

O. .yr«tJ.a«iniu« (Race Ro.l). O. oratiasiguw (Race Ho.2) and

ClociiBtJB yielded 0.15, 0.08 and 0.5 per cent essentlel oil
respectively. They used the tetflmlques of 5PI.C end GLC to

Identify and eatlmste various najor cfienical constituents
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of •S8ttnti«X oil and found that Raca Ho^X/ Race Ho«2 and

CXocimuM containad 4S-85# 50*80 and 70~80 par cant auganoX

Id tha asaantlaX oiX raapactlveXy*

BaXyan a£ al. (1982) wara of opinion thQt tha

harvaating of Clocit&uia ahould ba dona without including tha

woody atan portion %;hi<^ contain only negligibXa oil, alroat

aXX oiX. ia atorad in tha laavas* ^ay alao obaorvad that

diatillation of oil should ba earriad out vri^in 6-8 hours

of harvaat, further dalay ceussd considarsble loss in

yiald and <suality of oil. Chattarjaa al. (1982)

idantifiad augenol and linalool of o. sanctum and 0,baailieu»

oils raspactively using TLC« 01*0 and ZR apactromatry and

found that thaaa two coropounds posaassad nanaticidltal

activity. Day and Oioudhari (19S2) diaracterisad laavas of

diffarant agas of O* sanctum such as young, praatatura,

fiatura and sanascing on tha basis of loval of chlorophyll
V

and protain and activity of catalesa and tha c^angas in

aasential oil and its major o^ponants. It vaa obsarvad

that tha fraa phanol and assantial oil contant dacraaaad

but polyphanol oxidasa.and paroxidasa incraaaad with laaf

ags« ParaaX at (1982a) conductad a:q)arimants in

£• sanctiBn during 1980 and 1981 crop saasons and using

hydro-distillation aiathod, tha frash harbaga vaa dlstillad.
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Th«y found that oil contcnt in the h«rbag« was naxinum

et vugetBtive atsg« {1»73 per cent# ^7B) becauao of tha

prcdcsDlncnc® of loaves over stem part in the pro^ce*

A CQnstdnt decline in oil content fron 41 per cent «t seed

maturity sts^e over vegetative atsge vas observed with

increase in ege of t'ae crop end suggested that it might be

due to the ohedding of lov.er leeves end leaf aenescsice at

ra&turity causing decline in oil content of the foliage end

gain in weight of steso. in the produce Bt maturity- Xh«

«ug«iol content eatirQ^ited using goa chromatogrephy ((^3 at

full bloom atege waa 53.5 per cent. Puri (:1982) reported

that a strain of O. grg^tlssimm nanaly ClociE^^am conteined

«5 psr cent eugcnol* According to D«y and Qioudhari (19C'3),

of the three mejor cosaponents of O^aenctum oil, eugenol and

lasthyl eugenoX decrc^aoed Hith programs of leaf age but

caryophyllene inccoascdr Hair end Kurian (1983) r<3!ported

that the oil of Clocimum contcdned 70 por ccnt «ugenoX«

According to Cey and Choudhari (19846) hydro-distilXation

zn!3thod of Vcn-^l^echenbarg could be used to detenoine eaaential

oil content in aanetum and they found out that tii© leaf

contained hlc^^est parcentego of eesentieX oil (0.97 per cant)

followed by the inflorescence {0«26 par cent) and atera

(0.09 per c&nt) end roots are devoid of eaaential oils*
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Vain? GLC mthod of analysia# thay Idantlflad tan
/

ccnponaota* of tha thrM major coc$>m«nta nanaly

augaaol# aiathyl auganoX and caryophyllana cdntrlbutad

about 65*43 par cant of total oiX« ChiXip and Daandaran

(X9BS) aiiqpXoyad hydro<-diatiXX6tion Mthod to •xtract

voXatiX* oiX fr» dlffarant variatica of £• ^anctiiai>

Thmy aXao aatlnatad auganoX# esthyX auganoX and hydrooarbona

uaing TLC laathod end vara of c^lnion that 7LQ nathod can

aarva aa a'^fingar print for 0«C» Thay idantifiad and

eharaotarisad tvo ohaKOtypaa in tha XcwaX £• ajwotma

population# • purpX« variety and a graoniah variaty both

containing aathyl auganoX end o grsan colourad Yariaty

containing cuganol aa tha predoadnant conatltuant of^ tha

oiXa* .
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MATSniALS AfiO H£^058

She pr«««nt investigations m th« svaZustion of

OeiMn lines for herbage yield* oil content end eugcool

were carried out «t Allege of Hortiqalture, Vellenikkere

during i935'**86,

3*1 Heteriels

Twenty five Qeixmm lines collected fron different

geographical regions were used for the etudy (Table 1).

The experiment wee leid out in siiRple lattice design with

four replications*

The soil at the experisumtal site is sandy loam

vit^ moderate fertili^ and good drainage. The SMterolo*

gical data during the cropping season ere prea«ited

Cig.C, 4^pendix X),

Hethods

3.2 Preparation of nursary

^eds of teimua linss vere tested for ^eir viability

and those having more then 70 per cent germination were

u^ed for the mvsmriatont* Hursery beds of 0*5 m width.
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0*1 • hvl^t «&d 2 m length vere tiScen end well Menured

vith mil xottm cettle nenure. Since seeds sre tiny# they

were mixed with eqael quantity of ssnd end sown unifocnly

on nursery beds* After sowing the sseds# e Mixture of

cettle asnure end soil was thinly spreed over the seeds sod

irrigated with e rose cen* SHC-'IO per cmt wee elso

sprinkled eround nursery beds to prevent the ettsck of ents

end texssitesa She beds were irrigated twice dsily*

l!he seeds of peisaaB oratissisnjsi end Clodsrum

gersdneted within 6*13 d^s of sowing, while both purple

and green types of Oelmaa sanctum took 10*14 days for

geminetion*

3«3 Ss^erisrantal plots

d*3«i Fr^aration of land

1!he land was well prepared with three ploughings so

as to 6btain a aediua fine tilth. Cattle manure was

applied befora the third ploughing* Plots of 2 a x 2 « sise

were pri^iared and in eedi plot four furrma were taken at a

distance of 0.5 si in between thesi.

3*34 2 Application of Manures and fertilisers

Cattle manure at e rate of 10 tonnes/he was

incoxporated into the soil before tiie third ploughing.
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OtUB fertiliser dose of 60i00s30 vea eliK> followed.

Helf fiitrogea# inXX ^entity of phoaphorue end poteeh were

eyplied eo baeaX doee in the fora of urea# aupexphoaphete

a^d muriate of potash respectively* Bwsaining helf portion

of nitrogen was appXiad after one month of planting.

3*3*3 ^anspXcnting

The see^ings were tr^aplanted to the mainfield at

4-6 leaf stage daring tiie nonth of Jenuery* The specing

between plents wil^in e furrow was 0*5 en* acconsodating 16

plants in a plot. Taeipora^ shades were provided to protect

the young sesdlings fr<:n direct sunlight till, they establi^ed

in the field. Gap filling was carried out witiiin seven daye

of transplanting.

3*3.4 After cultivation pperaticns

The plants were irrigated deily for 15 days till

they were established and afterwards they were irrigated

at an interval of four days according to the reguiranent.

Weeding wes carried out three times* X)uring rainy seeson

earthing up wes done# as a result of which the furrows %frere

turned up into ridges to avoid water stagnation* 2^o serious ,

pest or dieeese was observed except for a laild attack of
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irtiittt grub vhich w«* «££«ctlv»ly omtrolXcd by incorporating

ftiC-10 p«r ccnt.

3,3*5 Hanrttating

Thr«« hanrests ver« ««da in an year whan tha pl«ita

fiovared unifonay. firafe hanraat «aa talean during tha

aacond vaek of Aprils aacond during tha laat vaak of July

and final during tha aacond vaak of NovMber. tha crop vaa

cut at m hoic^t of 20 ca «bova ground level and tha field

was irrigated thoroughly for the rejuvenation of planta<

GI»aervationa recorded
3p4 Growth parsRetera

Vrofa the centre of eacb plot« five plants were

marked cut for taking morphological observations# after

leaving border plants. Five other plmts in the plot were

utilised for taking observations on yield at each harvest

end for recording data on easential oil yield,

Cbservaticns on growth eharaotars naniely hei^t#

spread and nueabar of brfinchas of a plant were t^en at

Monthly intervals from January 1986 to ficvambar 1986.

3*4.i Plant height

Height of the plant froai ground level to the tip of

the longest branch was msaaured (on) •
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3*4*3 Cpraod of plmtm

HftxlJiunt horlzontcl «xtantlon of brecchcs in tho

north««ou^ «kd ««st*w«at .ai£«ctions iic«fluc«d and

saHtlpIittd to gat eetaal aproad of tho plant (en }•

3«4*3 Halght at first biran^tisig

Haight of th« plant from ground Xovel to ,tho

bssnehing point vaa oi^amired (cm) •

3«4*4 Total nuabar o£ branchaa

total nocebar of branchaa i» ^a bbaarvatioa

plenta ware countad a&d aaipraaaod in numbsrs*

3«4*S Kumbar of ds^ya to blooRing

Kuiibar of days tekan for first blooming aftar

transplanting end ntm^ber of days takac for blooming aftar

first and sacond harvasts %rars recordad.

3«4»6 Xntervais of flushing

KtmOaar of days toScan for flushing aft^ur aach harvaat

UBM racordad*
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3*4*7 Zi«af ATM

from ttach Qeimow line 10 laavos v«m ••lactvd and

uaing tha r«lation«hip batwaan length and width and man

araa of laaf a cocraction factor waa tiozkad out uaing ^a

fonsulaa

LXH

Khar*

KA is tha araa of laaf from grcj^

h is maxlncum langth of laaf

W is tha naxiimxn vidth of laaf.

Than laaf araa was oolculatad by multiplying tha ataxisnM

Imsg^ and width of laavaa t^ith tha correction factor«

3«5 Yiald pdraatatars at aach he^rvaat

3.5*1 Karbaga yiald par plant

^a herbaga yiald from fiva plants in aach plot was

racordad and l^a avarega harbaga yiald par plant on frash

weight beaia was calculated. Dry weight of tha herbage was

also astifliated after drying tha herbage to constant wai^t

in an oran at 80^C«
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3*5*2 K«rb«g« yield per hectare

Trcai tike average herbage yield per plaDt# the

herbage yield per hectare vae ealculated on freah ea Mil

as dry veight basis*

3*6 Qiaodcal analysis

3«6«1 fissential oil intent

The essential oil content vas eatlssated by

extracting the herbage in clevenger trap apparatus after

each harvest, since the density of oil is less than water#

the trip specified for lighter oils (than vater) waa ussd*

One hundred gross of tho choppsd plant material vas taken

in • one litre flasH and SOO mX water vas added. Shis was

hasted and the oil was collected for 2% hours and ei^resaed

in percentage*

3*6*2 Oil yield per hectare

Ihe yield of oil per hactore was calculated by

stultiplying the yield of fresh herbage per hectare# with

tile percentage recovery of oil*

3*6*3 Eugonol content end euganol yiald per hectare

percentage of eugcnol in the oil was estistatad
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bf thin l«y«c ebroiBtogc^ti? (ZIiC) tcctaiqu* using
•I •

Foiio-clocaXt«u reagent {Bmy and C^oudhari# 1989) • Thin

layers of 0»25 cn thlcknese were made on TIiC pletee using

allies gel. ^ese ware dried in diroaatograsihic oven at

110*C for 30 minutes. After cooling the plates to roon

tecoperature# oil was spotted on this layer using •

i^crosyringe* 1?he c^zronatogr^hi^ plates were than kept
inside a e^aicfber saturated «itli benzene, imen benxene had

ascended to the da$ired heights the plates were taken out

and dried in roora ten^rature for 15 minutes. Zt was

ag^in dried In a chrcmatcgraphifi; ov«n at 110*C for

15 MButes and kapt outside at rocm tex^erature for 10

minutes* Then chrotnatograx^ic plates wsre kept inside a

chenber saturated with iodine irapours for developing spots.

I

3?he spots were scraped off end augsool was elutsd

from th«a in 3 ml of 80 per cant ethanol, Iha colorltaetric

estimetion of euganol is based on principle of reaction

of ^enolic CQGBpounds with alkaline rolin>»cioeelteu

reegent* Yrom the supernatant alcoholio extract, 0.5 ml

portion of clute was transferred to a clean test tabs and

3 ml of 35 per cant agueeus sodiun carbonate and 1 ml of
i

Volin-cioealeu reegent (ItlO with distilled wcter) were

added* i^fter 15 minutes^ the intensity of colour was

maesured at 660 nm in apectronie«20. £ugenol being a
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phenolic con^^und g&ve * blue colour vith ffolin-ciocelteu

ree^ent end the intensity of eolour vee found to be

directly proporticnel with eoneentretion of eugenol*

fiugenol yield per heetere vie ealcul&t^d by »ulti<*

plying eugenol percentage vith oil yield per hectere*

t' 3,7 Selection of better typee besed on eolour« eroeie
end flavour

'^e Ociinuia linee were scored for leaf toXout «id

erosie ui^ng tho following scores*

Leaf eoloar Scorea ercwe &cotm9

Green 1 Highly erctnetic 1

tiight green 2 Moderetely 2
aronetic

Greez^fiti purple 3 Slightly eronetio 3

purple 4

3*6 Stetistical anelyais

the data collected on yield and quality attributes

were enolysed In a nlcrocoaputer ualng atondard atatistlcal

nathods specified for aijiypXe lattice deaigo (Pense and

SukhatEAa# 1983) and the superior linos %fere ccrapered.
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JUBSULTS

HHm of the different eepecte of

inYestigetlone ere presented under ^e followlBf eectlone*
V #

mtie eaelyeie of verlanee tiS^les for the dlffearent

<^areetere ere eppendi^ (A^^endleee IX to XXX}*

4*1 Oroirfth peranetere

4»1«1 iPlent height

ttkm dete perteinlag to ^e plent height ere

presented in Table 1* vhich ves taken et Monthly intervals

fresi January 196$ to Kovaiti^er 198S and t^e analysis of

variance# in Appendix XX*

Th9 dete on plant hei^t revealed that gaoerally

the height of the plent increased progressively froai

January to ltovasA}er« Zn JUne« July and August the relative

increases in hei^t for ell lines vere greater ecM^ared to

other months.

Xt may be seen that during January the plent

height varied frcra 10*04 cm to 36«41 em. The six different

lines t^ieh recorded maximum heights during this month

include lines •« 2# 3# 9# 5 and 13 and iine d differed
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lines

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16.

17

18

19

20

21

22

23

24

25

CD 0.05

\ i' W

Table 1. Plant height of Oclmuro linsa (an) from January 1986 to November 1986

January February March April

15.59

31.29

30.42

26.75

27.55

26.21

"10.94

38.41

28.66

19.93

21.93

15.51

27.33

24.45

13.41

26.52

26.22

25.05

16.81

13.02

24.35

25.65

26.30

26.10

12.66

3rB42

43.76

43.87

37.5$,

40.94

48.27

42.89

31.45

47.86

37.19

42.86

35.01

31.02

38.54

35.62

31.78

38.91

39.33

38.96

45.06

30.44

33.63

42.37

43.52

37.03

30.82

3.778

44.92

46.04

47.83

43.75

49.49

47.79

35.58

49.43

40.69

52.12

42.73

39.01

41.58

38.18

42.81

41.54

-41.71

39.93

49.92

42.21

35.52

42.71

44.24

38.87

37.41

3.420

49.24

49.27

50.55

45.00

50.45

52.14

46.34

53.65

41.39

59.63

47.11

40.89

43.81

38.94

39.87

48.20

46.03

41.11

44.88

44.36

40.63

43.83

46.90

39.76

42.03

4.005

May

56.65

58.41

67.69

50.97

58.80

60.17

51.72

67.15

47.20

60.27

51.76

54.83

59.22

45.82

45.07

55.58

51.92

43.75

50.03

49.35

49.33

58.79

49.75

42.27

47.04

3.910

June

86.33

72.88

75.84

56.69

68.80

67.34

64.49

74.66

58.89

72.88

61.45

61.77

64.88

57.99

77.28

65.79

65.18

53.26

67.88

69.23

58.63

66.97

56.47

56.38

65.23

4.583

July August September Oct^er Nov«nber

121.06

91.22

99.47

77.02

101.78

90.84

84.58

94.34

76.34

110.30

88.39

83.34

88.78

74.76

102.86

86.35

80.12

74.40

103.90

94.49

76.28

89.26

63.38

68.19

105.18

4.707

143.85

101.05

102.75

88.28

127.96

106.39

89.12

103.60

87.22

136.76

95.24

95.34

101.04

83.67

120.30

95.46

93.64

79.92

126.12

120.19

84.03

99.88

69.84

76.19

121.32

5.544

149.39

106.56

116.54

93.78

137.12

114.01

107.11

110.98

95.25

138.46

109.29

102.17

104.34

92.55

135.93

104.95

104.28

85.80

137.04

131.92

89.68

105.24

75.75

98.98

123.86

6.180

151.33

122.67

120.83

97.50

139.73

117.58

110.90

119.87

99.98

153.78

112.67

119.67

115.38

96.38

139.00

113.87

115.87

99.18

149.00

141.13

110.00

127.68

81.55

110.50

143.25

5.756

165.91

130.31

126.35

103.18

162.29

130.90

121.62

128.08

104.12

169.36

128.71

138.43

131.70

103.85

158.96

130.59

131.31

,92.15

162.19

158.80

125.39

139 .*78

82.27

94.66

159.29

6.554
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txom otters* hslo^t o£ Ociwm linss

in rsbaniary rsngsd from. 90*44 to 48*27 ca* Zdnss 5, t« 19,

2i 1 find 23 rscordtd nsxlisuB heights rsspsctivsly and

ssKsng thsss linss S snd 6 di££«r«d significantly frosi othars*

Curing Har^ tha plant haif^t diffarad frosi 35*52 to 52*12 at.

Unas 10# 19, 6# 5# 8 and 3 heving aaximi haights daring

this aooth did not diffar significantly* Zn ^ril tha

•axinusi plant haight obsarvad was 59*83 cm and nininuai

38.94 cm* Xn this Konth linss 10« Q, 6# 3# 5 and 2 raeord^

tqp haights and of thasa lina<»lQ diffarad significantly fraat

othars* During tha month of Nay tha mmximm and miniMi

haights obaarvad vara 67*69 en mid 42*27 en raspaotively*

Xiinas 3# 3# 10« 64 13 and 5 ahouad «axlB« hai^ts and

asiong thaaa linas 3 and 8 diffsrad significwitly frosi othsr

four linas* nta plcnt haiglht during Juna rangad frott 53*26

to 86*23 oa* Tha six diffarant linas vhioh racordad MxlansB

hai^ta war* linas 1# 15^ 3# 8# 2 and 10 of thasa lina«l

diffarad significantly frw othars* Khila in July tha plant

haight rangad frm 63*38 to 121*06 on* Unas 1« 10, 2S, 19,

15 and 5 shcvad top hai^ta in ^is nonth «id linaa 1 and 10

diffarad significantly frcM othars* Daring August, tha

plant hsi^t variad froai 69*84 en to 143*85 ca* Xiinas

1* 10, 5# 19# 25 and 15 racordad top haights and of thasa
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lines 1 and 10 showsd aignlficent diffaranc* from others*

In deptatbcr the plent height veried from 75.75 to

149*39 csn* hinem 1# 7.^, 10^ 5# 19 end 15 ehowftd mGxinu«

heists end lines 1 end 25 differed significantly from the

other four lines» Kherdss in October the rcnga of plent

height was from 81*55 to 153<7e cm. ^e six different

lines heving EssKimuEa heights during this vrere 10, 1,

19^ 25, 20 and 5« of these line»10 differed significftntly

from o^era* During Hoveraber the msxlenun height reecrded

was 169«36 cm end miniRun 83*27 oq* Lines 10, 1# S#< 19/ 25

end 15 vhich recorded meKinw! heights ahoved no oignificent

difference *

4*1*2 Spread

Data on apreed of 25 different CtelBum lines

are presented in Table 2. The analysis of irarience is

given in Appendix ZXZ. In general most of the lines

exhibited mesdmm spread during «7UIy« Among the 25 lines

studied line-1 showed KasdiBun spread*

2
Xn Jfinuery the apread differed from 64 cm to

565 cni^* £iines 10« 1# 13# 5 end 17 showed nexianss

spread during this month end line~3 differed significantly

froR others* In February the ninir.ua and maxiKum spreads
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Table 2. Spread of Oclmua lines (cm^) fr«n January 1986 to November 1986

Off1 imim

lines
January Yebruaxy March April Hay June July August September October Novonber

1 492. 00 1069.00 1562..21 2067. 25 2576. 02 4548.75 6363. 97 13038. 00 8493. 54 7384. 25 8070. 50

2 337. 25 1990. 25 2483. 03 2848.,50 5890. 00 7077,95 7354. 59 5030. 00 5959. 75 6840. 75 6817. 50
3 656. 00 1997.7S 2701. 67 2856.,25 4674. 80 5513.45 6829. 24 4397. 25 6809. 19 567to.0b 57(97. 90
4 129. 75 1439. 50 2060. 96 2318. 50 4042. 24 5844.06 6035. 96 4018. 50 7056. 91 6437. 50 6096. 75
5 379, 75 1358. 00 1812. 89 2192. 50 4541. 27 ^579.42 5654. 51 7264. 75 6443. 65 6390. 00 6933. 25
6 233. 75 1130.-75 1962.99 2389. 25 4870. 01 7118.07 7452. 66 5245. 25 6492. 22 6853. 00 6532. 25
7 64. 00 348. 25 1549. 06 2839. 00 3134. 74 4560.03 5051. 04 4364. 25 6777. 19 6620. 00 5062. 00
8 237. 75 2457. 75 3056. 95 4578. 00 4958. 54 6573.28 6753. 68 3961. 25 5999. 87 5266. 00 5655. 50
9 331. 00 1331. 00 . 1795. 50 3918. 00 4499. 98 4814.88 5368. 40 4104. 25 5598. 84 5653. 25 5084. 50

10 518. 00 2556. 00 4104. 42 4743. 00 5011. 26 8550.00 8617. 20 5844. 25 8301. 33 8326. 00 6628. 00
11 244. 00 847. 25 1006. 33 3638. 00 5412. 01 6350.67 7275. 51 ' 7450. 00 7463. 02 7464. 75 5766. 50
12 67. 00 408. 00 1297i90 1837. 75 4549. 00 5258.13 5372. 63 4206. 25 4508. 49 5249. 00 4641. 50
13 330. 50 1434. 00 2186^ 79 2572. 25 4068. 05 4595.37 6312. 03. 5853. 00 6631. 17 6574. 25 7445. 50
14 190. 75 1216. 25 1547. 58 1775. 25 3192. 24 4847.23 5835. 75 4266. 50 5565. 14 5959. 00 5428. 50
15 236. 50 551. 25 1063. 26 1722. 50 2899. 27 5323.85 6171. 05 5482. 00 6241. 63 7058. 25 9001. 00

1,6 258. 25 1053. 25 2784. 13 3458. 25 4023. 00 5514.40 6476'. S6 •5840. 25 6920. 10 6993. 75 6655. 00
17 379. 25 1946. 25 2749- 70 2841. 25 3873. 74 4656.36 6993. 16 4699. 25 7234. 61 6664. 25 6985. 00
18 483. 75 1881. 50 2026. 84 2229. 25 3075. 29 3764.35 4749. 80 4134. 50 5865. 25 7552. 50 4926. 25
i9 369. 50 1460. 00 2353. 64 2428. 25 3850. 23 7570.21 7577. 27 7047. 25 8051. 47 " 9917. 00 7843. 00
20 203. 75 612. 25 1538. 06 2628. 25 4040. 76 7344.08 6546. 82 7856. 25 6935. 46 6655. 00 7755-. 75
21 263. 75 1408. 00 2369. 38 2606. 00 .3359. 96 5346.71 5669. 91 6528. 00 7075. 78 .7601. 00 7777. 25
22 167. 00 1697. 75 2534. 20 2879. 00 5037. 45 6445.42 6544. 79 ' 4720. 00 6369. 99 7032.,50 5655. 25
23 184. 25 1143. 00 1746. 84 2075 25 2750. 25 3666.42 3906. 68 2952. 50 2996. 43 ,. 2949. 00 3351. 50
24 184. 25- 922. 00 1315. 63 1837. 75 2555. 44 4752.78 5126. 65 3776. 25 5306. 65 5807.,50 4994. 00

25 206. 50 1076. 50 1428. 56 2245. 00 4894. 72 7204*89 6919. 45 9660. 00 6603. 89 9751. 00 8756. 50

CD - 0.05 30.291 69.399 56.480 223.848 145.753 164.646 52.027 45.018 51.632 51.528, 318.946
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c^tcrvadl 346«25 €»^ and 2S56,00 em^ raapaotivalsr*
XdmB 10, 0* 3# 2# 17 and 19 ahovad mnSmm apraad and

ot 10 and 8 di£farad aS{p»l£ie»ntl7 from othara<
2

Tha r«oga of apraad in Mar<^ waa batwaan 1006.33 am and

4104*42 X«toa 10 diffcrad aignificsntly tsom ^a otisar
»

fiva Xinaa Q, 16# 17« 3 and 22# %^cli raeo^ad RaximiM

spread during ^ia eont^* Zn April tha ai^aad of diffarant

Oclmua iinea irariad fr^ 1722.60 oi^ to 4743*00 crn^m Linaa

10« 0# 9« 11^ 16 and 22 ahovad maxiemra ir^uos for apraad

and linaa 9 and 22 diffarad aignificontXy fxon other*•

Khoraaa in Ka^f tha maxiaua end aininuoi valuaa of ajpraad «iara

5090*00 cm^ and 2555*44 ca^ raspaetively* Mnoa 2# 11# 22#
10# 8 and 25 which had aaKinuai apraad during ^ia Bonth

ehovad no significant difference* During tha month of Jttna

alBoat all linea showed a aubstentisX increasa in spread

end rented from 3666*42 ea^ to 8550*00 cai^* So signifiecnt

difference vas observed eaong tha lines 10# 19# 20# 25# 6

and 2 vhicSi recorded taaxiaiun apraads* Curing July laost of

tha lines attained maxiKUM ipraad values and lainimun and

na»imuiii spreads recorded vara 3906*68 and 6617*20 em^

respectively* Xtinea susih as 10# 19# 6# 2# 11 and 17 recorded

t^ epraad valuea and lice 10 differed significcntly*

During August barring lines 1# 5# 11# 20# 21 end 25 ell others

Shoved a decline in agreed and range of Vdriation vaa from
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2952*50 Of? to l3#036*00 cai^* hll the different lines

^i<^ recorded sieitiiauRi spreads like 1# 25# 20# il» 5 snd

19 differed significantly* Xn Septaadc>er the spread varied

froM 2949.00 cm^ to 6603.89 ern^m Kdnes 25# 1# 10# 19# 11

and 17 vhieh had staxlsnim spread values in this aionth did

not differ significantly* Zn (kttober the msxImubi spread

«es 9917.00 csi^ and ninlsusi 2949.00 csa^. Different lines

having aMxionM spread values vere 19# 25# 20# 10# 22 and 19.

fio significant difference was observed between lines 21

snd 10# Vhile ell others differed significantly. luring

fiovavber# the niniKun mA mmxis&m values of spread recorded

vere 3351.50 em^ and 9001.00 cai^ respectively. Mnes 15# 25#
10# 1# 19 and 21 exhibited maxiraum spreads. Ko significant

difference was observed among lines 15# 25 and 10 ss well

as SRong lines 1# 19 and 21.

4.1t3 Height at first branching

x>ats on height et first branching of 25 different

lines are presented in Teble 3. ^e analysis of veriance

is given io Appendix ZV, MinimuM branching height recorded

was 7.26 esa (line»l} and aaxiaua 22.74 cat (line-$). In

generisl the Oclema qretissiwuwi end Cloci»ua lines had e

tendency to branch at lower heights. Thic5 is visible freai
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3* at first branching o£ Oeixstm
lln«« (em)

Ociiwum Xin«s (qb) at iTirst
branching

1 7.26

2 17.t2

^ 3 17.16
' 4 14.96

5 9iSl

6 32,74

7 19.77

• 29.9S

9 10.4S

10 10.61

11 21.59

12 19.71

13 19.35

14 15.60

- < 1$ 12,67

16 10.70

17 20.16

15 13.93

19 9.07

20 15.03

21 18.37

22 15.44

23 14.13

24 11.15

25 10.03

-V CP " 0.05 2.729

50

00
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Table« Only •xcepticn to this It lino 20 which

:r branched cccspaxatively at • hlghar hel^t of 1S»03 cm.

4«1«4 S^aobar of brsnchtje par plant

Data praaaatcd in Tabl* 4 raprcsant tha total

nui^ar of branc^as par plant jranuary to HoraKO^ar*

7 a?he analysis o£ variencs is prasantad in i^pandix V. An

ineraase in number o£ brcnchas per pleat vaa obsarvad froa

January onwarda i^lch raachcd nsselAiie valua in Judy,

During January# tha number of branches varied froa

2 to 12«75« Mnas fAtie^ possessed naxieum nwber of

breaches during t^is nonth vsrs 9, il# &, 14, 3 and 31 and

t^sy on pQr« Xt s&ay be seen that daring r^ruary ^e

branch nunbar varied froa 6.30 to 25«50» Mnaa 9« 3# 23«

^ 10# 13 and 17 having aaxisun nurcbar branches did not differ

significantly* Curing March is£iKisiu» and minimw l^ane^s

observed vere 55«C2 and 10*83 rsspectively* X«ine«d

differed significantly froa other lines like 3t ^ 10# 14 and

16 which had ssaximsB nuaiber of branches during this isonthc

Xti April nuTBbar of branches per plant differed txcm 19*07 to

' 170«G1» Lines 3# Q, 2» 9^ 23 and 10 had aaxiiBun branches

during this month and lines 3 and 8 differed significantly

frosi others* While in May, siaxiKtum and oiiniimiss number of
.-w

>
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Table 4. Nun^er of branches of Qciiaxim line® from January 1986 to Novejnber 1986

Ocimum
January February Harch

1

2

3

4

5

6

7

' 8

'9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

4.14

6.19

9.50

3.25

4.04

5.16

2.15

10^35

12.75

8,35

11.25

2.00

8,47

9.75

3.59

6.28

6.30

6.70

6.90

5.75

8.90

4.21

6.00

8.35

4.16

CD - 0.05 2.549

8.54

20.00

23.80

13.94

11.50

14.29

6.68

18.73

25.50

20.35

18.30

9.50

20.20

18.50

6.30

13.58

20.15

12.66

11.05

12.65

9.68

13.40

20.90

15.56

10.80

3.431

21.75

39.20

47.10

30.50

24.85.

27.25

10.83

55.62

44.15

43.85

29.00

19.70

35.40

43.50

16.90

42.i3

35.60

26.45

22.45

28.15

26.55

23.55

33.20

26.13

17.60

4.722

April

26.67

71.06

170'SI

48.27

54.13

50.11

19.07

95.19

66.17

64.12

45.45

33.01

62.23

52.20

21.81

47.38

65.49

54.99

32.58

39.89

38.79

33.00

65.92

35.54

25.00

5.975

May

64.05

118.48

334.70

60.60

77.15

84.72

33.35

166.08

174.75

95.60

72.35

69.35

107.30

138.40

37.50

74.65

78.93

105.05

65.80

71.00

73.28

53.05

85.95

83.05

64.05

6.487

Jun4

178.05

198.73

486.70

224.55

122.15

132.60

117.'65

323.60

311.10

165.40

171.05

164.25

225.18

316.46

106.80

135.40

194.45

257.60

136.25

133.13

194.00

165.10

156.25

185.30

181.15

10.236

July August September October Noveniber

331.39

431.60

538.31

365.88

283.72

344.22'

305.20

396.47

535.25

259.48

382.28

211.45

374.10

350.38

218.00

248.16

339.35

469.48

257.78

323.67

322.19

299.18

239.76

269.26

232.24

10.079

186;72

283.78

437.60

192.40

173.50

259.67

194.22

242.23

331.60

359.00

213.09

151.70

151.90

236.10

189.14

187.88

196.16

264.34

177.20

158.35

176.69

237.63

166.09

196.70

197.62

9.295

175.00

240.00

331.58

246.55

116.20

236.43

153.10

279.10

291.75

280.33

183.15

179.32

110.23

204.13

147.33

217.10

184.90

250.32

227.98

133.93

248.33

183.88

154.08

148.10

162.33

7.658

132.89

221.74

2^0.77

256.07

,120.91

183.15

160.15

216.41

202.18

131.90

•130.64

117.51

120.06

183.01

96.71

203.46

167.65

288.16

187.93

152.50

122.64

107.34

150.89

134.52

159.68

7.853

133.13

205.25

215.50

175.88

170.69

202.68

134.33

200.25

204.38

151.63

166.33

100.25

180.33

179.50

144.66

210.83

200.38

260.33

254.38

133:88

170,63

120.50

72.00

190.50

180.68

10.204

CJl

ro
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bran^M produced th* pl«nt« ««r« $34.70 «nA 33.3S

r«sp«ctivttly* Signiflccttt dif£er«nc« vaa obs«nrad mong

all the six llnca vhlch produced •aximun nuctber of branchaa

(lines 3# d« 9, 14# 2 and 13)« Xn June thera was a

oonaldarabla increase in branch nuKbar «nd tlm naximuA and

ninistun values recorded Were 466*70 and 106«G0 respectivelr.

Lines 3# 6# 14# 9, 18 and 13 had aaxicuJi nuaiber ot branches

during this ffonth and lines 3# 18 and 13 differed signifi*

cantly* All the 25 lines proauced ssaxlmuta number of brandies

during July »nd siaxisitst and Miniwum values recorded were

536*31 and 21I.45 respectively* Haxiaun nu^obar of branches

were produi^ lines 3# 9# 16» 2, 8 and 11 and of fhese

lines 2 and 18 differed significantly. I'ron August onwards

number of branches started declining and the range during

titis Month was front 151*7 to 437*6. Xiines 3* 10# 9^ 18« 2

and a had Dexistuii nuedser of branches during this month and

except Id and 2 all o^ers showed significant diffOTance*

While in Septesil^r ciaxiiRun number of branches produced was

331.00 and aininum 110*23* iteong those lines whi<^ had

top branch nuaibera linee 3 and 9 differed significantly

froa others like 10# 8# 13 and 21. In October Msdsrasi and

mlninuoi values recorded for branch nuciber were 28Q.ie and

96*71 respectively. Ifinea 18, 4# 2# 3# a and 16 produced

naxianM branches during this »onth and of these lines
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^ J«v

le ana 4 •ho%»d •Igclfleant diffaranc*. In Kovcaibcr

btrench nuaibar varlsd £tom 72.00 to 280.33. Tha *lx

dlffarant line* having muclmuu nuitijer of brancJiaa during
thla r»nth var* 18, 19^ 3, i«, 2 and ». Of thas* lima

18 «Bd 19 dlfferad algnlfleantly.

4.1.5 Ktafiber o£ days to bioMinj

lha data on i5«*sber of day» to blocfslng aftar

tirsnapXantlng and aftap first snd aacond harvaat oira

praaanted In Sabls 8 end analyais of verlanc® In Appandlx VZ.

tha Peimum lines roijulirad uotm nwcbar days
for flowaring after transplanting than aftar first or sscoikS

harvast. Sha days takan by th« eoig.pitt Unas for flowarlng
aftar tha £lrst and sacond hsrvaat wara alnsoat on par. It
may ba scan that the niitober of days to blocatlng aftar

transplanting variad from 68.41 to 116.52 days. ®ia Unas
whlcSi floKated quickly vare 3a, 24, 23, 6, 21 and le and

thay ware on par. Sha days tekan for Clowearlng aftar first

hwrvast variad from «2.2 to 103.2. Ho oisniClcant dlffarane*
was ©bs«rv«a aa»ng tha six dlff^ant Unas whleSi flokared

quickly aftar first harvast Ukm Unas 4, 9, 21, 6, 11 and 18.
thm msabar oS doya takan for bloeming aftar setsma harvast



Xoibl* 5« Muarisar o£ d«y« t^«n for blOMing «ft«r
tjran«pl«ntlng first and sscond harvest
tor OGimcm linss

55

Ocistusi
linss

MuiBbsr of dsys taken for blooalng

After After first After second
transplanting hsrvest hezvest

1 116.52 89.25 08.67

2 90»4S 76.9e 76.25

3 92,01 76.59 76.10

4 81.16 72.55 72.30

S 112.S4 08.30 66.30

6 77*30 69.83 68.23

V 03.27 79.93 7S.00

• 92^96 33.35 07.00

62.41 71.80 70.55

10 114»<»7 99.15 98.15

11 78*79 6G.eO 67.70

12 '•9«24 30.63 80.58

13 96*71 69.05 90.17

14 94.90 ' 90.70 88.22

IS 101*34 96.15 96.73

14 79.10 72.95 73.65

It'. 91.35 68.22 88.67

16 68.41 66.20 67.90

If 95.27 89.10 90.95
20 101.20 94.33 92.62

21 75.29 71.10 71.38

23 78.59 72.75 70.05

23 77.S0 75.76 76.10

24 77.91 73.00 76.38
25 108.51 102.20 102.35

CD - 0*05 5.349 4.404 3.743
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jfangtd tsm 67*7 to 102«35* liin«a 21, 22# 18 and

11 £lov.«rcd easily after ae^nd hanreat and did not differ

aignificently*
I

4*1*6 Intexvola of flushing

Data presented in Vable r^resent the intervale

of flushing in different Ociaua lines after eacti harvest.

The analysia of variance is given in Appendix VIX»

Generally nost of the lines fluked guiekly after

tlie second hsrvest* Xhe flui^ing interval efter ^the first

harvest rallied frca 0*SO to 13.10 days. Lines 5, B, 10« 24,

21 end 25 KLnictun niscobar of days for flushing after

first harvest and were elsiost on par* l^ile# after second

cutting the flushing interval ranged frosi 8.23 to 10«53 daye*

Six different lines which fluched quickly efter the s^ocd

harvest were S# 11# 20, 25# IS and 5 and of these line 22

differed significantly. 'Stim interval of fluahing after

third harvest ranged froai d«S4 to 12«30 days. Lines 20# 25#

5# 10# 15 and 1 fluahed qui<^ly efter third harveat and

except lines 20 snd 25 ell others differed significantly.

4*1.7 Iieaf eres

^e leaf area corresponding to 25 different pci>i>aa

lines and the correction factors worked cut for these lines
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6. 2nt«rvals of flushing of Oci«o« llnss aftsr
•«eh hcnr«at (days)

57

OclSKMl ZntsnrsXs of flushing (dsys)
ilG«9

After first
hsrirsftt

Aftsr sscood
hsnrsst

Aftsr third
hsnrsst

1 9.03 e,66 8.54

s 11,35 9.63 10.02

3 9.25 9.69 10.00

4 13.10 9.60 10.16

5 S*90 8.23 9.0S

% 9.10 9.73 9.72

7 9,00 9*14 9.57

e a.ao 10.41 10*18

p 11.15 10.17 10.78

10 a.ao 8.80 8.83

11 10,50 e.52 9.40

12 10.72 9*38 9.99

13 9*30 10.10 10.15

14 11.15 10.41 10.78

15 8.53 d«34 8.70

16 9.60 9.80 9.97

17 9.05 9.57 9.82

la lO.SO 8.99 9«58

19 9.10 8«&4 9«23

30 8.93 8*43 9*13

21 e.i^e 9.78 9.85

22 10.92 8.69 10*14

23 3.50 10,46 12*30

24 8.30 10.52 10,48

25 8.60 8.40 9*11

CD 0.05 0.971 0.774 0*448



7. lt«af area tea?) oS Oeiiwai llnM

Oetow Vina* t«a£ A««a Correction
K £aetor

1 24.75 0.58

a 5.67 0.7S

3 7.03 0.76

4 4.75 0.72

5 27.23 O.fO

' 6 5.89 0.70
7 4.64 0.75

• s.aa 0.74

9 4.94 0.72

SO 31.85 0.S5

It 5.66 0.73

-* 12 5.69 0.77

13 4.59 0.75

14 5.35 0.74

15 16.91 0.57

16 4.63 0.76

^ 17 4.88 0.77
t8 5.17 0.67

19 3S.37 0.65

ao 13.IS 0.58

21 4.62 0.75

33 5.63 0.79

23 5.13 0.75

24 3.63 0.75

25 20.40 O.SS

A-

58
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•r« pres«nt«d in T«bl« 7< tebX« ahotf* th«t Xina 19

(36.37 c»^} exhibited ntximw leaf eree# followed by

linw 5 (27.72 cb^}, 1 (34, 75 om^}, 10 (21.85 Oi^},

35 (20.40 OB^), IS (16.91 emh, end 20 (13.16 en^). All th«

Other line# hed leaf areas in the range of 3*$ on% ^e

correction factors for 0* qratisai«ujB were betweeo 0«55 to

0*67, on the othor hand the correotion factors for

£• ffanctu^ were in the range of 0*7 to 0«6«

4*2 Yield parweters at each harvest

4»2«1 Herbage yield per pl«it

Data osi the herbage yield of 25 different ppimm

lines sre furnished in Vable 8* Analysis of variance is

given in Appendix VXXI.

Total herbage yicXd fron a pXant in an year varied

froat 231*15 g (57.45 g/^lant# Dry Height Basis - wn) to

1404.11 g on fresh vsight basis (362 g/plant, DWB). Second

cutting contributed »ore towerds yearly plant yieXd followed

by ^e third and first cuttings* The herbage yield

produced from • plant varied from 12«30 g (4*14 g/plant* 0^)

to 1X9«25 g (42.03 g/pl^ntf CWB) on fresh veight bssis#

during first harvsst# lines t, B, 3, 10« 19 and 6 produced
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Tabla 8. Herbage yield per plant of Qclmum lines (g)

Herbage yield (g/plant)

Ocimum
First harvest Second harvest Third harveflt Mean Total yield per plant

lines per year •

7WB DWB FWB DWB FWB DWB PWB . DVB PWB DWB

1 119.25 42.03 977.99 193.05 386.87 126.92 494.70 120.67 1464.11 362.00

2 '37.08 13.91 427.54 88.56 76.02 26.41 180.57 42.96 541.70 128.86

3 96.30 36.15 ,449.53 103.78 77.08 27.12 207.64 55.68 622.91 167.05

A 24.62 8.29 233.25 53.50 59.90 18.26 105.92 26.68 317.77 80.05

5 44.90 17.06 643.59 143.96 473.02 128.89 387.17 • 96.64 1161.51 269.91

6 71.07 25.03 380.36 94.26 121.98 42.46 191.14 53.92 573.41 161.75

7 12.50 4.41 288.42 64.16 54.82 18.94 118.58 . 29.17 355.74 67.51

8 99.40 33.67 375.16 83.06 82.38 '26.06 185.65 48.26 556.94 144.79

9 38.50 13.69 392.80 83.32 46.40' 14.57 159.26 .37.19 477.78 111.56

10 90.80 36.36 558.46 144.20 346.03 107.03 331.76 95.90 995.29 267.69"

11 25.50 9^43 250.16 69.03 56.15 17.43" 113.27 31.96 339.81 95.69

12 12.30 4.14 256.71 57.16 61.13 22.03 110.05 27.78 330.14 83.33

13 31.60 10.05 354.96 69.51 57.64 19.97 148.07 33.44 444.20 100.32.

14 27.15 10.81 287.42 63.32 27.03 '6.55 • H3.'87 27.56 341.60 62.68

15 • 31.50 11.39 518.26 114.39 300.45 66.12 283.40 70.61 650.21 211.90

16 33.75 11.14 248.39 62.79 59.35 19.54 113.83 31.16 341.49 93.47

17 27.65 10.55 252.94 53.48 76.95 28.59 119..18 30.87 357.54 92.62

18 38.75 14.83 279.68 66.82 51.41 - 19.34 123.28 34.33 369.84 • 102.99

19 71.00 25.99 718.15 162.42 319.88 96.72 369.94 101.72 1109.83 305.17

20 52.15 18.22 674.49 143.19 264.50 77.73 330.36 79.71 991.14 239.14.

21 19.00 6.23 177'. 39 41.30 34.76 9.92 77.05 19.15 231.15 57.45

22 28.00 10.61 199.94 43.69 41.56 15.07 69.63 23.12 269.50 69.37

23 19.75 7.62 244.10 69.75 14.24 4.65 100.94 27.41 302.82 82.22

24 24.65 9.46 373.65 85.16 34.84 11.11 144.36 35.24 433.14 105.73

25 42.88 14.74 721.49 146.64 220,21 66,63 328.19 76.67 964.58 230.01

CD - 0.05 8.091 3.405 41.547 12.946 14.734 4.150
- •

—
s ^ ^ - - — •
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herbsg* yields during this hsrrsat snd off thsss

line 1 dlffsrsd significantly* During sscond hsrvsst^

ths frssh hsrhags yisld vsrisd frosi 177*39 g (41«30 g/plsat«

DWB) to 977.99 g (193.05 g/plmt, DHB). bioss 1# 25« 19,

20« 5 snd 10 hsd nsxixtum yislds during this psriod snd ssong

^•ss lines 1 snd 10 differed sionificsntly. %e msximusi

and oinlniurs fresh herbsge yields recorded during the third

harvest period trere 473*02 g (12B*d9 ^plcnt# snd

14.24 g/plsht (4.8S g/plent# BW3) respectively, louring this

tins lines 1# 3# 10, 15, 19 and 20 recorded stexisua hertosgs

yields per plant end ell these differed significsntly*

4.2*2 Herbage yield p<u: hectare

Data oo the herbage yield on fresh «ad dry vei^t

bssis frosi the three different harvests of Ogisw lines

are presented in Tabls 9 snd snelysis of variance is given

in Appendix XX*

total yield of herbage in e year ranged frosi 9.25

(2.3 tonnesi/he, 0KB) to 59*36 tonnes per he on fresh veight

basis (14*37 tooneit/hs, OMB). A perussX of date indicated

thet siaKinum h«rbeg« yield ves contributed the second

hervest followed by the third snd first hsrvsst* Xn ell

the three hsrvests Xine»l produced hi^ herbage yields.
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Table 9* Herbegc yield pt hactare of Octmm lines (tcmnes)

Herbege yield (tottn^/he)

first harvest Second harvest Third harvest Total yield
Oeinsi 9^^ hectare

per yeer
•

WB mm FKB DWB rm xm F%iB mm

1 4.77 1.57 39*12 7.72 15.47 5.08 59.36 14.37

2 1.48 0.55 17.10 3.64 3.04 1.06 21.62 5.15

3 3.95 1.44 17*98 4.16 3.08 1.09 24.91 6.69

4 0*99 0*32 9.39 2.14 2.40 0.78 12.72 3.24

5 1.80 0.67 25.74 5.76 18.92 5.17 46.46 11.60

« 2*64 1.00 15.21 3.77 4.88 1.70 22.93 6.47

7 0«50 0.17 11.54 2^57 2.19 0.76 14.23 3.50

• 3.9t 1.39 15.01 3.32 3.30 1.11 22.29 5.78

9 1.54 0.55 15.72 3.33 1.86 0.58 19.12 4.46

10 3.43 1.45 22.34 5.77 13.84 4.29 39.81 11.51

11 1*02 0.39 10.33 2.76 2.25 0.70 13,60 3.85

12 0.49 0.17 10.27 2.28 2.46 0.86 13.21 3.33

13
If

1.2# 0.44 14.20 2.76 2.30 0.80 17.76 4.02

14 1.09 0.44 11.50 2.53 1.08 0.34 13.67 3.31

15 1.26 0.46 20.73 4.S8 12.02 3.45 34.01 8.49

1€ 1.35 0«45 9.94 2.51 2.37 0.78 13.66 3.74

17 1.09 0.42 10.12 2.14 3.09 1.14 14.30 3.70

It 1«53 0*59 11*19 2.75 2.06 0.77 13.25 4.11

If 2.Q7 1.01 20-73 7.30 12.79 3.86 44.39 12.17

20 2.10 0.72 20.99 5.73 10.S9 3.11 39.66 9.56

21 0*76 0.26 7.10 1.6S 1.39 0.39 9.25 2.30

22 1*12 0.42 8.00 1.75 1.66 0.61 10.78 2.78

23 0.79 0.31 9.77 2.79 0.57 0.20 11.13 3.33

24 0.98 0.3S 14*95 3.39 1*39 0.44 17.32 4.21

25 1.71 0.59 23.8$ 5.87 8.81 2.74 39.38 9.20

a> >
0.05

0.320 0.148 1.662 0.518 0.589 0.167



HC

G3

C^3

Curing the first harvest* fresh herbage yield varied

froB 0*49 <0«17 tonne«/he# 23HS) to 4.77 tonnes per ha

(1«57 tonne^ha# DVB) • Ko significant difference was

observed emong those lines vhich recorded waxiaun herbage

yields during this period like 1, 3, 10# 19 and 6.

While in second harvest the naximun and Kinlffun fresh

herbage yields recorded were 39*12 tonnee/he (7.72 tonne^Oia,

DHB) and 7.10 tonnes/he (1»6S tonnes/ha< DWB) respectively*

Lines X, 25« I9« 20# 5 end 10 ehowed t^ yields during

this harvest and exc«^t lines 2S and 19 ell others showed

significant difference* Curing third harvest the fresh

herbage yield varied from 0.57 (0.20 tonnem/he# SKB) to

16*92 tonnes per ha (5*17 tonneit/ha, &H6). Ml the six

different lines like 5, 1, to, 19, 15 end 20 vhich produeed

KBHsisKm herbege yields during this harvest differed

significftntly.

4*3 C^a«ioal analysie

4«3tl Oil content

The oil content off Ociwum lines are presented in

Table 10 and enelysis of varience is given in ^pendix X.

^e oil content in Qciaaai lines differed

significantly in all the three harvests end in general.



TtihXm to* Oil content in dif Cerent Ocitaw lines es
influenced by hsrvtsts (per cent) .

Oil content Cper e«it)

64

a

•A-

lines
first harvest Second harvest ^ird harvest Mean

YHI mm tm ims rwB mm wm mm

1 0.95 2.45 1.19 5.98 2.15 6.52 1.39 5.45

2 0.55 0.63 0.43 2.10 0.75 2.17 0.57 1.70

3 0»40 1«05 0.40 1.85 0.68 1*95 0.49 1.62

4 0*40 1*20 0.46 2.18 0.73 2.38 0.54 1.92

S 0.50 1.35 0.83 3.55 1.30 4.76 0.88 3.22

€ 0*40 1.13 0.52 1.98 0.77 2.24 0.56 1.78

7 0.37 1*08 0.47 2.23 0.70 2.07 0.65 1.79

• 0,40 1.18 0.35 1.63 0.62 1.87 0.46 1.56

9 0.37 1.05 0.33 1.52 0.70 2.30 0.47 1.62

10 0.60 1.45 1.00 3.82 1.13 3.55 0.91 2.94

11 0.45 1.09 ' 0.55 1.98 0.70 2.27 0.57 1.78

12 0.27 0,83 0.45 1.99 0.80 2.22 0.51 1.68

13 0.43 1.20 0.50 2.50 0.82 2.37 0.58 2.02

14 0,43 1.05 0.69 2.73 0.80 2*53 0.53 2.10

15 0.60 1.67 0.82 3.55 1*15 3.95 0.86 3.06

IC 0*40 1.23 0.40 1.90 0.80 2.50 0.56 1.88

17 0.38 1.00 0.40 1.90 0.80 2.17 0.53 1.80

10 0.45 1.30 0.55 2.23 o.eo 1.60 0.53 1.71

19 0.58 1.63 0.70 2.75 1.20 4.01 0.83 2,80

20 0,45 1.95 0.70 3.35 1.23 4.11 0.86 3.14

21 0.40 1.23 0.50 2.10 0.70 2.62 0.53 1.98

22 . 0.43 1.15 0.4S 2.05 0.80 2.20 0.56 1.80

23 1.05 2.65 1.00 3.55 2.00 5.82 1.35 4.01

24 0.45 1.15 0.47 2,32 0.80 2.51 0.57 1.99

• '

25 0.40 1.73 0.70 3.43 1.30 4.06 0.87 3.07

CD »

0,05 0.105 0.174 0.055 0.181 0.047 0.172
'
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th« rcng« vaa batwatn 0«46 par cant to X«39 par cant on

froah weight baala* Haxinuai oil content was recordaA hf

thm third harvaat followed by the ae^ad and firat harvesta.

MaxiflRiM percentage of oil waa recorded in linea 1 and 23

in all the thrM herveata* Poring firat harvaat the oil

content on freah %;eight baaia ranged fro« 0*27 per cant

(0*83 par cant# DHd) to 1«0S per cent (2.65 par cant# DWB)

Linea 23« 1, 20# 10# 19 and 2S ahoved naxiiitfiR oil contents

during this harvaat and anong these lines 23 end 1 differed

significantly* range of voriation in oil recovery during

second harvest vaa froo 0«33 per cant on freah weight

basis (1*52 par cant DHB) to 1«10 par cant (5«98 per cant#DWB)

Ziinea# 1# 23# 10# 5# 15 and 19 showed siaxinnn oil contents

during this harvest period and lines 1# 5 end 19 differed

aignificeatly. ifhile in third harvaat the range of oil

ccnt«3t waa from 0*6 per cent (1.6 per cant# DKO) to

2.15 per cont on tresh weight basis (6.S2 per cant# X»S}.

£*inas 1# 23 f 5# 2S« 20 and 19 recorded siaximua oil contents

and except lines 5 end 25 ell othar lines differed

significently*

4*3*2 Oil yield per hectare

Data rolating to the oil yield from different

linee during eech harvest are pres«&ted in Table 11 and



TiiibXa Itm Oil yield o£ Ocimuw lli3«8 from dif£«r«nt
h«rv«at# (Vhe)

Oil yi«ld (1A«)
Ooimm
xinmm Piret

htwt
Second
hcrvAst

ts^icd
harvest

Mean 7ot«l yi«14/
hu/fmur

1 40.16 461.64 332.54 270*11 834.34

2 4.86 73.13 22.82 33.62 100*86

3 is*4i 73.01 20.90 36*71 110*12

4 3.94 46.15
\

17.36 22*40 67«45

5 839 .214.52 104.97 136.16 409.48

6 11.37 78.90 37.66 43.64 127.93

7 1.72 54.05 15.24 23.67 72*01

« 15.90 52.30 20.52 29.73 88.72

9 5.73 50.93 12.88 23.18 69*54

10 21.60 222.20 1S6.0Q 133*33 400.00

11 4*54 54.82 15.64 25*03 75.10

12 1.32 44.48 19.46 21*75 65,26

13 5*30 70.18 18.92 31*47 94*40

14 4.56 6S.64 8.54 27*25 81*74

15 7.56 160.96 130.22 104*91 314*74

16 5*40 45.96 18*72 23*36 70*08

17 4.00 39.96 24*42 32.79 68.38

18 6.79 61.54 12*20 26*84 80*53

19 16.45 202*68 153*12 124*08 372*25
20 13.68 106.48 129.36 110*51 331.52

21 ?^.04 34.60 9.71 15.78 47*35

22 4.74 35.36 13.26 13.45 53*36

23 7.06 98.00 11*50 39.13 117.38

^24 4.35 70.71 11*12 20.73 86.18

3S 10.29 201.10 115*10 108*80 326.6S

a> » 0.05 1«430 9.59S 34.270

GG

6(S
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«naly«l0 of irarlance in ^ptndist XX* totel oil yiold

^ p«r htcturo in m yoar varied fron 47»3S to 634«34 X«
M«xlm» contribatioo vw e«d« by th« ««cond harv«*t towards

totaX yiaXd of oiX* Zn aXX tha thraa harvasta naxiatun

quanti^ of oiX «aa contribatad by Xina-X»

-4 During first harvast it may ba saan that tiia oil

yield rangad froai 1*33 to 40*16 X par ha* Mnaa# 1# 10/ 19,

e# 3 end 20 producad ntastisun oil yields and of t^asa Xinas

I4 10 and 20 diffierad ai^nificontly* I^Xa in sacond hanraat

period the oil yieXd rengad from 34.6 to 461*64 X par ha.

T During this period linaa 1, 10^ 15# 19, 25 and 20 shovad

naxinum oiX yialda and of thaaa Xinas 1 and 20 diffarad

aignificently* Ttn aiaxiimsn and rsinintua oil yialda <!bu:ing

third harvaat period vara 333*54 and 6*54 1 par ha raapactivaly.

Ifine 1 diffarad significantly frcea all other linaa

topped in oil yialda like linaa 5« 10# 19« 15 and 20.

4*3*3 £ugenol content and auganol yield per hectare

Data relating to tha eugenol content of Ociwuw

linea are presented in Table 12* Mne*! possessed aaxiMn

eugenol in the essential oiX (71*83 per cwt) followed by

lines 13 (59.05 per e«nt)> 9 (52*63 per cant)^ 15 (48*65

par CKity, Id (46*11 per cant) end 17 (45*34 par cent)*
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Mlnlrai pvrecnttg* of cugcnol «m observed in liD«->24«

Zt »«y bft ««•» tsnmt th« «ug«noI yi«Xd in an year
i

vari«d frca 3«6 to 593.S3 1 p«r ha* . Haxlixuiii cug^nol vk9

produced by Xin« 1 (599*22 1/ba) followed by llnac 15, 19«

5 «n<3 20 v^ch produced 153ft 12« 142.46# 141*13 end 126.96

1 pmz hft «ug«nol x««p«ctiv«ly*

4*4 S«l«ction of b«ttcr typ«s b«a*d on l«ftf coloitr^
•rciia and flavour

69

7h« 35 different Ocimim iintc ^9sm 9cor«d baicd on

the^ir iaaf colour and aroma with raapact to auganol oontant*

raauXts ara preaentad in Tabld 13*

scoring on Xoaf coXour and orcwa ehow«d thet

Xinae 1, 4< St 9, 15^ IB* if astd 20 poaaassed green coXcurad

Xaavaa Mith high orcre^.* On tha othar b&Rd# Xina 23 had

highXy arc^atic light graan coXourad Xaavaa and Xinaa 3 and

17 poaaasaad gra^nish piirpXa Xa-avAs vith hi^h erocca. Xiina-'13

which tfaa purpXe pi^is^tad po^saased GugsnoX among

£• ggncfcum Xinoo. t^ith raapaot to aagenoX

contant ahd Xaaf coXour# arooia end fXavour lin» 1 is aost
\

superior foXXovad by Xinab 13 «nd 9* ^le purpXe Xaaf coXour
t

^aa found to ba Infariox- coinpar^d to thtir graanyXight

graan or greeniah purpX© coXour*
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13* Scoring of Oeimm lines b«9«d on 1«*£
colotir «rona end flavour

Ocisue line# colour Zf«»f •roae

1

2

3

4

5

4

7

8

9

10

It

la

13

14

15

1$

17

1$

19

20

21

22

23

24

25

1

4

3

1

1

3

3

3

1

3

2

1

1

1

2

1

1

1

2

3

2

1

2

3

3

1

3

1

2

1

1

1

1

3

3

1

3

2

Eugenol coatent
(per cent)

71.92

22«40

40.1C

37.83

34.55

34.39

11*73

33.79

52.82

18.25

15.13

12.42

59.05

7.95

4B.65

37.35

45.34

46.11

39.27

38.90

7.61

13.11

15.86

6.85

17.59
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4 • 5 comlatioa studi««

ComX«tion b«tw«sn growth p«ramt«r« ll)c« height

of plant* apraad of plimt* nuatbar of branc^as par plant#

nuo^ar of daya to blooning and laaf araa of plant and yiald

paramatar liXa oil content on ona hand and the yiald of

fraah herbaga par plant during th« aarand harvaat pariod on

the othar hand vara workad out. Tha eorralation coaffieianta

for diffarant c^araotara ara furniahad in Tabla 14,

Htxm oil c^ntant and laaf araa of plant ahowad highly

aignificsnt corrolation vith yiald of ^a plant during

aaeond harvaat. tfo aignifiocot corralationa v«ra obacrir«d

batwaan ^a charactara auch aa apraad of plant# nuaibar of

branchaa par plants nmhmr of d^a to blooning and yiald of

tha plant during aaeond harvaat, vhila haight of tha

plant ahovad a non^aignificant nagativa eorralation %}ith'

yiald of tha plant during aaeond harvaat.

4»# Eeonoaiica of cultivation

nconomlCB of cultivation and tha n«t profit of

Clociauai and O. aanctuw (lina«6} and £. qrati«siKu» (lin««S)

which producad jRaximuoi oil yialda par haotara «are <M^ut«d

(Tabla i5« App«ndix*XXX)* tkxm prica of oil vaa takw aa
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14. Corrslation eo«£fiel«nts for different
veriiblee

Correlation
coeffieieate

(r)

MS
Yield of freeh herbage Height of plant «»0«0$94
per plant (eec^d harvest)

100

»S
9ptm9A of plant. ♦0«i32S'

M
Xiasiber of branches «»0«0216
per plant

MS
Mutiber of days -fOvlSSS
for floKering

# Leaf area of
plant

40«t348**

Gill €mtent(K) 40.4033**

df • M

• c%>rrelation coefficient for leaf area vorKed out
ttieing S5 observations^

Q • as df • 23

KS Hot significant

** Significant at me per cent level
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15. ficonoolca of OciMnm ealtlYation and diatlXlation
of oiX from ono haetara

U Oil yield (lit)

2« Xnccaia
• Ss»100/lit coat
of oil

3* Sa^anditura for
hanraatitig ahd
diatilXatioo

<ts«)

4« Rat profit/Xoaa

CXocinuii o^qratiaaigttw O.aanctoM
Utoa*S> Txina«6;

834 40i 128

63,400/m 40«800/* 12,600/i

14« 495/* 1865/«i 12, 691 • 59

65,935/« 25«00V« 10«890/>i
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Mr too/* pmr litr« (9«Xyen 1903) for the oaleulation

^ of th« n«t profit* Zt wu actn that m nst profit of

Ss* #5»935/« «nd Ks«35#005/« eoold b« obt«in«d frca Cloci«UK

£• grftfcijsimi (liR«*5) crops# r«»p«etivel;« Th* 0><anctw

(lintt-G) cr«p gav« a nst profit of osily e3«lDa.50«
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Th« gmxm poimm im onm e£ th# ia^ortAnt

«KW*tie h^rbACMUS pXtnts ths imlly H6ny

o£ th« tpsoitts «ra arovn in hoKcstsftds and «r« also

sssn wild in ths di£fsr«2t SQroclinatle sonss of the

countrr vhich OcimaB ssTictua^ qratigsiisup and

£• baailicaa nssd spocial rsfsrence. £• p^silicom has

b«9n as^loitcd as » ri^ sourca of suflsnoX in countries XiHa
' (

francs^ sanotua is conaidared to bs vairy aacrad froa

ths rsXigious point of viav by ths Hindus fren tins

i«aaa»riaX« VOxe Xaavas and inflorsaeancs ars ussd in

worship of God* Its cultivation is vainly ccnfinad to ths

hoauistsads* Xt is part and pares! of tho Hindu hous^oXda.

Ona oannot iaagins a Hindu housahoXd without a thuXsi pXent

and s 1%ulsithsra# a spsciaXXy dasignsd pXaca in front of

a houss* Hsrs# in KacaXs tha purpXs ooXoursd Kri^na thuXsi

is prsfarrsd by ths ps^Xa than ths gvaan eoXourad pXanto.

Ihou^h O. qratlsslHRa is saan hsrs and thars# it is not

much prsfsrxsd as O. sanqtoai#

sanotuw though onXy ths purpXs coXourad and

grsan coXoursd typas ars ccsBron if oXossXy obssrvsd nucii
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variabiXitsr in th« iMf end iofXoratcance colourctioqa^

••rration o£ and Xaaftips ate* c&n be noticed.

•one o£ tbeei eXao dif£«r in their arona.

Cvanthou^ atuGh variabiXity exiata only vary

little work baa bean done to exploit thia plant* IChe

existence of yeographical races and chflKOtypes vere reported

by Philip and Oaaodar^ (1995) • Soiae att«Hpts were elso

made elsevhere to evaluate the races coll^ctod £zam the

different psrts of thm country incXuding that frcsi S^raXa

(sobti et 1980)•

KeeentXy works vere undertoiken to identify the

constituents of oil in the varXoizs species of Oci»>iWi

especially O. sanottan and O, oratissiintaa, A rich pool of

genetic voriitoility is built up in verious institutions

like Jaemtt and various studies vere undertaken vhich

resulted in identifying types having different aroeta

ch«aicals like eugaool* isosuganol, thynol caryophyllene

etc« Zn Kicny cases £• iyanctua and O. qyatissiattaa were

classified es specie i oontaining high eugenol*

Sugezaol is sa Isiportant disMical required by the

pkamacaatieal indusbry and also by the perfuMry induatry.

Hence ettempts vere iRSde to isolate races/typss vhlch srs
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rich in «ug«nol end «hl^ rasultad in the of •

•ugtnoi rich atrain *CXociaium* by tha lUUU Jmmi having

auganol eontant of about 70 par cant* SoRia o^ar atudiaa

ravaalad that avan in o« aancfam raeaa ara availabla vhich

ara rich in atiganoX.

A numbar of invaatigationa aXao ravaaXad that

tha oiX eontant and auganoX ara hi^Xy infXuancad by tha

caaaon. That ia, thaaa pXanta axhlbit aaaaonaX variation

in tha abova c^araotara. So»a othar ^jorkara pointad out

tha variation in oiX eontant in tha diffarant plant parta

Xika 8ta»« Xaavaa and infXoraaoancaa. Thay aXX agraa in ona

point that tha oiX contMit and aroaia ch«nicaXa ara aiaxinan

%^an tha pXanta ara at bXooaiing ataga than at any othar

ataga of growth of pX«nta* Thaaa atudiaa aXao ravaaXad

that tha pXanta ean ba harvaatad ) or 4 tiawa in anyaar«

Soflta of tha verkara avan auggaatad for Xarga

aeaXa comarciaX cultivation of Oclnaan pXanta aa an

aXtamata aourca of auganoX «Aioaa praaant aourea ia oXova

oiX. 9ha raXaaaa of tha atrain GXociim and its axpXoitation

as a eoaaiarclaX crop ia a breakthroiigh in t^a axploitetion

of tha Ociwia son*
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£ir«nthouc^ sou «por«dic vorlui h«v« b«cn

reported, not ffiuch exteneive studies vere undertaken to

esqploit the eraileble veriebility in O, senctmw or

O* qratissi«u» under Kerele eonditione.

Hence* en ettentpt wee mede to es^loit evaileble

varieblXity in o« eenctua end o. qretissi»Mi elong «ith

the only releesed strein Clocinun. An extensive study ves

underteken for the first time in Kerele collecting eighteen

lines of £• senctMP* six lines of £• qretissl»u» and the

only relaaaed strain ClociaaM;

The prlMa ^Jective of the evaluetion ie to

identify lines having high herbage yields oil content «sd

eugenol* It also elMd at identifying a line having good

purple colour coupled %?ith high oil content end eugenol

for the honesteada of Kerala, Ifhe o^er objective vas to

see iff Cloci«» can be grooaied for ccMeroial cultivation

under Kerele conditlona.

tot the ebove purpose the different lines vere
*

evaluated for verious charaotera. tThe aein sorphological

chareotera su^ as plant height# spread and nunbar of

branchea vere studied for one year at HK>nthly intervals,

®he height at firat branching, time taken for inltiel
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biOMing^ intaxirals of flushing «nd blocning aftsr ««d)

harvMtJi slso usrs studlsdl* h«rv««ts u«rc dons

duffing ons yssr i«s* in Apsil* JUI7 snd ilovsitbsr* Ths hsrbsgs

yield# the oil content snd the eugsnpl content vere estinsted*

IThe results of these investigstions ere pressnted

snd their inter relstionships ere discusssd hsre«

5«i Growth psrMwters

5»1»1 nsnt height

there vss progressive incresse in height frosi

Js&usry to Rovssiber for ell the Oeiiwai lines included in

the study. But the relstive incresse vss' irester during

June# July end August* This ves bscause of the congenial

cliaatio factors such as rainfall» relatiire huiaidity and

tsBperature and alao the lines were in their prime period of

growth, l!he positive influence of tenperature 00 plant

height vaa reported by iutiefsl^ (1985) • Xhe progressivs

ineraaisnt in height uas also reported by Psreel: £t aj,.(t9d0)

SffiSSaa* though the height of different lines

did not shGM sny particular pattern during the early

perioda of growth £. Qratiaaistum lines such aa 5# 10, 15*

i9« 20 and 75 (150.00 * 1(9.3( cm) vere definitely superior

than O*sanctum lines (82*27 en « 139*7S oa) in their <iuanti»
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•a^rMsion of height* Thus the species difference wee

expressed here* Sobti sSL (X97Gi vhile eveXueting

£• qgetissisEOi found thet the height varied frosi X50 to

300 CM end the height recorded in this study ««s vithin

the ebove renge.

The prestnt study showed thet there is no

^rreXetion betwesn pXant height end herbage yield.

5*1«2 Spread

%e lines included in the study did not exhibit

« consistent behSYiour* But in general there vas pr^rescive

increese in spread vith the age of the pXent except toverds

the Xater periods* Kexinausi spread vere expressed during

July-August pesrlod (3906.68 » 13#03&*00 Majority of

tile lines shoved maximi spread during July and then revived

in Septsfliber* Hhile lines I, S# Xlr 20# 2X and 25 had

lisxisim spread during August and they also exhibited further

revival signs in the Xater periods* The absence of definite

pattern in spread ctn be ettributed to the differences in

height of initial branching and orientation of bran^es*

The flowering and branching behaviour of the Oyinuw spp«

is peculiar (3Pig*2« fig«3)* Ssrly branching lines vilX

definitely increese the further spread of the planta*
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ttim apparent daeraaaa in apraad ^^reaaad by certain

linaa say be due to the destruction of uaharvaatad

inflorescence flower heada after thejr dried up« the later

revival tendency of the lines may be due to the reflushing

and raflovaring teking place* This can be further eacpleined

by the hanrasting tine adspted* teha planta ahould be

hanrested at. full booia stage and thereby tiie reflushing

ia induced and thus further spread is alao incraesed. The

aiaximn spread was during JUly-Auguat in all the linea.

And the second (Major) harvesting vas dona at that tisa,

vhlch is alao the priae period of growth.

^e preaent atudy ravaaled that the Influence of

spread of the plants on the herbage yield is not pronounoed.

5.1«3 Height at first brenching

The lines having lover heights at first branching

vere U 25, 10, 9« 5 and If (Table Yig.l, Appendix 2V}«

That is in stajori^ of oasaa 0. qratiasiattm lines

exhibited a tendency to branch at lower heights esccept

line 20 which had branched at a higher height of 15«03 oi.

While the lowest branching line wee line-1 which branched

at 7.26 cm* the line-6 off O, aenctuw had the higheet height

of brandling (22.74 on)*



24-

22

20

'£'
U

*8
2

S (6
Z
<

ffl i4
h
«

tl^ 12
a

5,0
h
X

?• 8
u
X

0 L
to 11 1g rs 14 15

odWtUM. LINES

..J

8
I

16 17 18 19 20 if 22 23 24 25

Flo . 1. HEIGHT AT FIRST BRANCHINO OF OCIMUVt LINES.



82

p

In this •xpvelmnt th« hsrrsstlng hslght

Adapted vas 30 aa abova ground laval, m that tha plwta

ara harvastad abova thalr branching haighta* Thus tha

harvasting Indueas bstt«r flashing and davaX^aumt of naw

bcanthas inducing tha apraad of tha plants*

Hara also alwat all tha 0» qratisolssusi Unas

brantiiad at lo«ar haighta than tha aajority of tha

£• aanctust Unas, thus tha spacias diffaranca la a^eiibitad.

5*1*4 XtK^r of branchaa

Vroa January to July than vas Ineraaaa in tha

awibsr of branchaa for all tha 35 linaa stodlad* Thsra aftar

tha nunber of branchaa produead did not ahow any dafinita

pattam* ^is nay ba dus to tha fact that vitharing of tha

flovar haads and induction of fluahlng vas not uniforsi* Thus

for battar flushing bahaviour# tiia plants should ba prunad,

so that thay may ba stisoslatad for battar flushing whioh

iwadiataly producas »ora branc^as and in turn raaehas tha full

blCKM stags {fig»3# fig*3)* This ia also tha bast ataga of

harrtsting for battar harbags and oil yiald* This can ba

furthar ralatad with tha indsfinits pattsro of apraading

bahaviour of the various linas* Kurian aj a^. (1983)

aacplained that idiara waa prograaaiva ineraaaa of branchaa

with egs of plents in casa of ClocisHaa i^an thraa harvaats
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v«r« und«rtQk«nft This vm «1«o supported by th« man

nuab«r of brands* r«port«d by 9«r««k j£ (19t0) •
tf

H« opin«d plant hsight «nd nuabsr of brsndtss h«d «

positive sffsct on ths total harbag* yiald prcducad*

But such a ralationahip could not ba noticed and strassad

hara as thara is no correlation batwaan the nusibar of

branches and herbage 7ielVpl«nt«

Zn the present study the nuniber of branchee

recorded «ere higher (311*45 * 53S*31) thsn that reported

hjf the preirioua workers (Paraak 1960i Kurian a£ al.^

1983) • They night have recorded only the stain branches

vherees# here* all the branches were counted and recorded*

This sdght be the reason for higher iraluea in the preaant

study.

S«l«5 Kuaber of daya to blooming

^11 the linea took more duration for initial

flowering after transplanting. It ranged frda 68»41 days

for line 10 and 116*53 daya for line 1» Xn this respect

all the OeliRusi gratissiauea llnea took more than 100 days

to initial flovering efter transplanting vith one exception

(line It vith 95*37 days}* ^is clearly indicated that

the o« gratissisMR lines are having longer vegetative growth
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period end thereby indicete that they ere long duration

cropa than the o; aanetM Xinea# thua expreaaino the

apeolea difference. The value recorded by Pare^

(1960) for flowering in 0« manctuw vaa 75 daya» lut in
tJie preaent atudy ell the linea toc^ aore time for flowering

and it May be due to the influence of eor^eniai diaatic

factora influenced the early vegetetiTe gro^tii thue

Mking the vegetative pheae longer*

®ie time te)can for ttie blooaing efter the firat
•> I

and aeoond harveat alao followed a alaiilar tendency

e^lained earlier* But# here# it hea to ba ea^eaiaed that

the nuctt>ar of daya taken for bloociing after the firat

harveat and aacond harveat were leaa than that retjaired for

blooAing after tranaplenting* thia aay be due to the

influence of age and phyaiologioal Mturity of planta.

iut thia ^arecter ia alao not correlated with

the herbage yield per plant.

S«l«6 Intervals of fluahing
I

In general« intervals for flushing efter

harvesting ia less in the caae of aK^st of the O,

(6.33 -f 9.23 days) linea than neat of the O. sanctua linea
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(8.S3 » 1$*10 d«ys)« Early and <[uick«r fluahing la

a<3vantag«oua and axpraaa tha raganaration eapaci^ of

tha llnaa»

Hara it ia straaaad that tha 2* qratiaaiiiyai

Unas ara qulekar in flushing bahaTlour but thay took

longer time for blecning after e«^ herveat than tha

£• Jwotam lines* Vheae two charaGtera are interlinked to

the fact that with quiver fluahing (regeneration) and
/

alot^er flowering the liaea will get nora time to be in the

vegetative phaae tiiareby t^a crop growth rate etc« vill be

more and this in turn will result in higher herbage yield.

Shia again oaa be supported by the correletion atudiea

carried out. Good relationships exiatad between the herbege

yield and leaf area. Quicker regeneraticm ia actually a

sign of health and vigour ao that it can ba ganerelieed

£• Qratieaiswsi lines had ccnperatively good vigour

ez2d better growth than that of £• aanctaa lines. This cas be

attributed to ^e species difference. 'Sixim oen further

be linked with the good regeneration capacity of Cleclann

reported by Kurian ^ §1^ (1982).

5.1.7 Xieaf arae

The leaf area at the second harvesting atage

wee confuted (Table 7, rig.4)« Xt is aeen that l^e <^lMi

gratieaiwoa lin4a 5, 10, 15, 19, 20 and 2S end ClociMuei
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h«v« higher leef area* aa eoaqparad to £• aaoctaw llnea.

.9he leaf area ranged frcai )«e9 (line 2|)t9 3<«37

(line %9)m taong the 0« aratlaalwi llnea leaf area range

waa between 13«16 (line 20} to 36,37 oi^ (line 19)* Xa

the caae of c« aanct« linea it waa to the tone of 3*99

(line 24) to 7*03 (line 3).

The leaf areaa reported by the previous «»2rkers

lilte Sobti ^ a]^« (197Qd vere higfher than that of the

present study for Q* qratiastoow (43*12 ca^). Balyan (19&1)
reported the leaf area of ClociSKW aa 18,781 cm^ and the

value Gorrespondiag, to Clociisua in the present study vas

24»73 ca * 7or CIooIbumi the range reported ware betvaen
2 2

21«25 car to 134«<4 OM « for o« gratisslw vas between

S 228,08 GH^ to 45«0S and for sanetuw (green type) vaa

between 3«S to 14«85 cn^ and for purple it waa
between $*12 to 9.24 csi^ (lifair> 0*8.(1980) unpolished).

^e sise of the leaf blade is i»port«nt to the
I

fact ^at it has positive eorrelation vith oil cohtaat and

herbage yield (sobti ^ 1978i« the his^er leaf areas

also resulted in higher herbage yield in this study also-

The correlation studies revealed highly significant positive

correlation between these €har«ctere. the influence of
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this Qhar«ct«r on hsrbftgs yisld is diseusssd

in this chaptsjT* H«r« also th« 0. ^rstisaiiiuw ud

QXoclanai hsa r«v«al«d th«lr supociority ov«r 0« ssoetuw

linu* fShus th« ^sciso diffsrsnos Mrs cXssrly broimht out.

%m2 Xtmld psTMstsrs «t sseh hsrrsst

5«2»i Usrbags yisld.psr plsnt

Ths herbsgs yield psr plmt in «n y«sr shovsd

iAxmt mmximm. yield mbjo rsccrdsd by lins 1 %.lth 14ai.il g

tollcmmd by the O. flgetissiwua linss in tha or^sr of 19, 10,

25# 20# ^15 snd 5 (050*21 » 11$1*51 g} * The 0» ssnctww

linss h«v« lover yields (231.15 - 622.91 g), Sobti Jl-

(1976%. got sn yield of 576 o/cutting for O0 crctissiwii

in an ea^erinsnt conducted st Regicnsl Research Ltixretocy,

<;r«m3» Zn 1979 thsy r^rted herbesje yields of 315 g, 450 g

and «55 g, for £• qrstisstoaw typss frean Kersls# Jwseu snd

SSA respectiYely. the reported value for 0. saoctuwi type

was only 135 g vheress « synthstic variety had 720 9 herbage

yield. Trivedl ^ ajt# (1981) reported an herbege yield of

1025 g^plent for 0. qratisslnmm, fiobti ^ si» (1982)

reported herbage yields of 200-SOO g# 1504200 9 sad 150-450 9

for the 0. gratlsslptia types ttcm Jaonu# U.S.A, and Kerala

rsspsetively.
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Thus it Is sssn that in ths prsssnt stu^

ths yisXd rsportsd vsrs hiQhsr thsn thst n^rtsd by ths

prsTious vor)csrs* ^is nsy bs dus to ths highsr msibsr

of brsnchss snd highsr Icsf srss rsportsd* Xn this ^srsotsr

aXso tiis O* QgstissisMsi Xinss shovsd thsir supsriority orsr
f

Q.* ssnctun Xinss* Ths progrsssivs incrsass in yisXd vith

Sffs of ths plant is axprasssd by Ssthi (X985) • As ths sgs

inorsasss tho nuMbsr of branehss and ths Xaaf araa incraass

and tharsby tha yisld incraasss*

HighXy significant pssitiirs eorrsXatioo batvsan

harbaga yiaXd par pXant and tha Xaaf araa during tha paak

harvssting tims indicatad thsir raXationahip* Tha highar

is tha Xasf araa ths highsr is ths harbaga yisXd* This

raXationship is diseusssd sXsst^srs in this ohaptar.

S*2«2 Harbaga yisld par hactars

Tha harbaga yiaXd was ocs^parad an fraah vaiic^t

basis as tha oiX vas axtractad fron frssh hsrbsgs. Tw

aspseta vara avaXuatad undar this* Avsrags hsrbags yiaXd

psr harvast and tha totaX harbaga yiaXd par hsctara (T^>Xa 9#

rig.S).

Tho erarags yisXds daring tha thraa hanrasts

ravaaXsd that sscond harvsst rscordsd maxiirai harbags yisXd
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follovttd hf th* third «nd first hsrvssts. ^r«»

^ axetptio7)s to this sffsot vsre linss 3« t and 23 whicti

produced nor* hsrhsgs yield during the initiel harvest thsn

the third.

Xn general# Clociann and other 0« qratissiwn

^ lines prodund higher herbage yield than the O. sanctuw

lines# but this vest clearly evident ^ly et the second and

. third hervests* The hif^est yielder during the Min harvest

(second harvest) vas ClocimuRi and poorest vas line 31 of

O. sanotsaa.

This part of study is ia^rtant to the fact

that this reflects the r^eneration capacity of the various

lines* Here it is proved beyond doubt ^at the Gloaiiran

end ether 0, qratlssisrei lines have better capacity of

reg^eration after harvesta than the £• jaancti— lines*

Sons of ^e o, sancttai lines evim recorded poorer yield in

the ^ird harvest thwn in the initial harvest* In this

connection it is seen that the line 23, frcn Ludchow «as

having the lowest yield in first and third harvests* this

mmf be due to the aelinatisation problac* %e regeneration

capacity of this line Kay be poor*

The contribution of the second hervest vss else

ea^ressed previous wrkers like Choudhari and Bordeloidfsa)
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JWnong th» four cuttings t«k«n in sa yssr th« ssoona

cutting rscaordsd sisxiam yisld. This si^ bs bscauss of

ttm hlQhftr rsts of grovth st ^is period sod highsr

rsgsnsration eapseity of ths linss bscsuss of thsir

pria« sgs ef grovth* Kurisn ^ ji^* (1984) rscordsd msxisnsB

yisld of 7*3 toansai/hs in sscond hsrvsst followed hf

ths third Kith 3*2 tonnss snd ths Issst vslus vas rscordsd

St ths first hsnrsst with 1»3 tonnss par hs in osss of

Clocimn. This can bs rslstsd vith ths Issf arss* ths
/

posltiirs rslatlonship of Isaf srss can bs ths laain rsasoa

%hy ths linsS hsvs s highsr yisld during ths psak psriod

of growth.

IHhm sseond factor studisd hsrs wss ths total

yisld psr hsotars psr yssr* tChls slso shovsd s slniler

sfr tsndsncy as that of ths yisld psr plsnt* 'Shs £• ^atissisRSi

linss rscordsd ths naxianai yields of vhie^ Clocisw (lins 1)

hsd ths highsst yisld (S9*3C tonnsa/hi/ysar) • 3!hs O, eenctwai

linss wsro coaparstivsly poor yisldsrs (9.25 - 24*91 toirass

psr hs) thso £• qrstissisrosa linss (34»0i - 46.4C tonnssE/hs).

ths total yield is s function of the three hsrwsts snd ss

5ucJi it oan slao bs rsssonsd ss diseusssd bsfors* dsbti

ft sl» (1979) whils evalusting ItiiXi^7, ssnctisi*
y

S* grstissiKUsi (streiii«-l sod 2) snd sn ia^rorsd straia ef

jsratlssiamsi found that the hsrbags yields wsrs 77»S#
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48«5# 39*75# 40 and 74 tonna* p«r h« nspcctively and

thft h«£bt9« yi«Id r«eocd«d in tha pr«acnt ataidy vw

eonperabX* to thu* r<9porta. reported yiald of CXoclmn

. BaXyan j|j^ £L* (554 ^^a) vaa aXao in agraaawfit

with ^a raauXta obtainad. Othar workara Varatie ^ jy^,(1982),

Choudhari aad SordoXoi (X9S4)r Kurian jat al» (X984} and
\

Choudhari (1986) raportad ao oudi wariabiXity in tha

yiaXd of Qclwaft ex^. 7hay aXao attributad various raaaona

for tha yiaXd s^tantiaX« Prograaaiva ineraaaa in harbaga

yieXd with aga of tha pXanta« aCfaet of taie^aratura and

d^ l«K%gth, intar relation bat»aan tha pXant danaity and

cutticga# prograaaiva incraaaa in height# nw^r of bran^ea

and inprovmant in i^e over nil growth of tha plant were .

tha r^asQtia attributed for the yield potential*
\

In this stu<3y ^e linaa which produced higher

^ herbage yield recorded higher leaf areaa also. And the

aiajor factor vhic^ is influencing the herbage yield is the

Xeavaa# tender atefits and infloraa ««nce* And thus thie

relationahip has an is^ortant role*

tn general if we exmine aiim role of leave# in

-tiie planta the following diacuaaion wiXX eatabXia'a ita

ia^rtance# Zreavaa lure the principaX organs o£ production
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Of ^otoflynthat«0 and hcnc« th« hic^«r th« X«af arsa tha

moxm is ttim intareaption of lights leading to highar nat

cnofff photosynthasia and highar dry nattar pr<^uction
/

(Michiporovich/ 1954} • Ha cpinad that to obtain highar

yialdc# lasvaa «uat i^otoaynthaaia* a# iwich aa possible.

But incraasa in laaf area bayond only resulted in

dacraaaad net assinilaticn rate due to aelf shading. Ha vas

of tha opinion that leaf area variation is nainly raaponsibla

for tha yield Ysriation in plants*

lfa3»on (1952# 1956) suggested that variation

in yield due to varietal^ fertiliser and seasonal effects

are manifaatad siainly through variation in leaf area* The

yield depended On aize and duration of photosynthatio systan.

Ha concluded that leaf area contributed more to biological

yield* Xn otiiar words ^e leaf surface# uhich intercepts

solar radiation vas aiora is^rtant than photosynthatio

afficianoy par unit area*

l^oma <1971} observed that growth and yield

of' crops vmsm freouantly correlated vith leaf area index.

Xoahida (1972) concluded that leaf area index and photo*

synthetic rate appeared to ba the major detersinsmts of crop

growth ratal and total dry matter production in rice* Math

and SiharadvaJ (1975) observed that tot«>l dj^ matter protSuctiGn
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is positively eorrslstsd vith l«ef srss# Issf srss index

entS photosynthetie etfioiency* Eaiphesising the Isportence

of leef eree Vetson end Vxecich {%W2} Oipined thet varieties

differed fron one another in leaf eree production end net

essiiiiletioii rate. Kureseto ££ e];. (IMS) observed thet

differences in the rate of leaf eree developaent vere essocieted

vith dry naitter production in cotton* Heath and Gregory (193$)

found that dry nat^r. production could be determined by leaf

eree and net assiailetion rate and heoce« the varietioa in

dry aietter production ves mainly attributable to variation

in l^aafi era's anon? tSie aenotypas.

Stem and Ztoneld (i9Si) reported that erq^ growth

rate ves influenced by leaf eree index; dry ttetter production

increased vith increase in leaf eree index.

(

tooflis and ttiliiau (1963) vere of opinion that

leaf photosrnthetic rate was e potterful factor in deteraining

crc^ Orovth rate* The total dj^y atatter production of crop

conunity ves influenced by crop^groiffth rate vhich in turn

vse effected by leef area index, leef pbotosynthetio rate

end leaf tfallace and Kuncgor (1965) noted in bean

varieties thet Mgh leef arees end leaf eree ratio leed to

higher yields* kelpen and Xoller (1977) observed thet leaf

area growth rete wes jnisitively correlated with plent growth

rete in i^ebean.
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His tbova ditcussioa cl««rly upholds the

Influsno* of Issf srs« on arop growth aod dry natter

pr^Suoticn- in various crops* Thus in tills study also

diffarancas in laaf area nay ba tha major factor Vhie^

influanead the growth end dry nattar production* 9at in

tha prasent atudy tha leaves thansalvas were out and

rsiBov^ as tha herbage at a particular stage o£ growth

i«a* full bloctt stage* And so tha regeneration ecipaeity

of the plants (lines) nay be another factor contributing

to the yield. This relationship have been pointed out in

earlier parafrapbs* photos^thates and other growth

inducing cheaicals stored in the loKsr parts off the plants

<lines) nig^t have influenced the regteration o£ plants*

^e differences in the root systan nay be another factor

^leib influenced the inteke o£ nutrients and water frcsi

the soil. Xhis can also be supported by the favourable

Mather onditions prevailed during that period especially

rainfall and hmidity whidi favour vegetative growth of

plants (ffig.e# Appendix-Z)*

Zn conclusion we en^hasisa that all the

gsowtli oontributiag factoxa night have influenced t£ie

varioua linea in certain levele ^ich in turn had influanced

^e higher herbege yield* Theae factors nay ba in a better

ocobination in O* ^yatissinuw than in £• sanctun and
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txmnem th« hmttmt psrformanM ofi th» o« qratlaa^KOW liamm

and Clccimn.

pesitiva and aignifleant ^rralation

notad Ibatwaan fraah harbaga yield ajad l«a£ araa In tiiia

atudy furthar confiena t^a affaet of Xaaf araa on harbaga

yiald,

5*3 Chaadcal analyaia

5«d*l Oil eontmt

tmQ Joints ara laqportant hara» Tha flrat ona

la lAat thraa harvaatln^vara dona and ell eontant In thasa

thraa harvests vara found out* VShm saeoad point v^hich

rsQuira consideration Is that different llnea coalng under

tuo species of Pci«ui> vere coshered*

taocg the three hervests undertakaft vaxlsMM oil

content wee recorded In the third harveat. There vas

progreaslve iAoreaae In oil content vlth the prcgreaslve

Increase In age of the plant except In lines 2, i, 9 and as«

These four lines recorded higher oil content In the Initial

harvests than the aacond harveat*

Varloua reasons are attrllxited by various vorkers

ebout the varlaUon In oil content* The findings ef
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(19S0} that eiX oontant increaaas £ron

vegatatlve phaaa to aaadlng ataga viXX hoXd good hare

]E>aoausa tha hanraating vaa dona at fuXX bXooK ataga in

aXX tha thraa harvaata* Harvaating at fuXX bXooai ataga vaa

reported to be superior to get batter. yieXd of eugenoX

gPareek et el.* 1982 a<ri9B2 b}»

HasdanM herbage yieXd vaa recorded in the second

harvest wd Xeaf is the najor contributing factor tovarda

the totaX herbage yield* And so the higher the herbage

yieXd the higher is the oiX content* Ihis can be supported

by the views of Choudhari (1979) and Say and Choudharl (1984P)

that HaxiKtM oil content ia in the Xeavas than in tha atasi

or inflorescence*

^e poor oiX content in ^e first harvest nay

be due to the fact that the totaX herbage contained vore

tender ataai portion aXso as t^e pXants are in the. active

gronth period# Xt can aXso be attributed to the effect of

deveXecaaentaX ataga of the pXant.

The iofXuence of cXinatic conditions prevaiXed

during the harvaating tisie can be the possibXe reason for

^e poor oiX content in second hervestlng done at July and

for the higher oil extant in the ^rd harveating done et

Boveotber* 'Shm SMteroXogicaX date «3ppended mUX cXearXy



97

V

clarif7 iibov* point* tOio best oil content obtsiQod

in ttio ^icd harvesting dono «t Kovanibar nay bo duo to

tho xolotivoly low rainfall# low rolativo humidity and

cosoparativftly hig^ tenparaturo Mhich halped tho plant to

proUuca Boro oil (Tig.^, i^pandix X). ^a poor oil oontant

for tha aacond harvast dona at July can ba relatad to tha

high rainfall# hi^ ralativa hunidity and coiiQ^aratlvaly

low taeparatura pravailad during July* niaaa factora migiht

haTo advaraaly affactad tha oil production by tha Qcimw

plvita. Thia can hm aupportad by tha viawa axpraeaad by

tha pravious.worXara liha ray and Qioudhuri (1900)# Hotin

(1966)« Day and Choudhuri (1960) raportad that oil content

vaa low in October ^ioh gradually incraaaad and reached

« peak in Dacanber and declining thereafter in caaa of

£« aanctuai» Kotin (1968) revealed that ataoapheric taa^arature

had the graateat favourable effect on eaaential oil

acounulatlon* He obaerved that a raiae in tan^erature

increaaad the eaaantial oil extant in menthol mint^

Seat Indian basil laavea# lav«)der etc* Yoshida (1959)

opined that etmospheric tamperature was the major

enviromentel factor controlling oil content in gelarqeolum

roaeam» He obaerved thet oil content wee higher in October

and Kovamber >than in Hay and JUne owing to f actors of humidity

rainfall and temperature*
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<bov« diaeusslon clearly ahowa tha
9

iQfluaoca of rainfall# htaoldity and taa^aretura in

aaaantial oil production* And thaaa confirm tha raaaona

for tha poor oil content in JUly and batter oil contest in

Roveaiber in tha praaant study*

Tha aaccnd point of conaidaration ia tha

variation in oil content anony tha 2S Ocimm linaa avdluatad

in the preaant atud^* 2n all tha harvaata tha llnaa 1# 5#

10# 15# 19# 20# 23 and 25 recorded higher oil content than

t^a other linea. %e ataan oil content were alao higher

for tha above linaa than other linea<

!Ehe «9ih inference la that the Cloclma and other

O* oratiaaifBuai linaa have a higher oil content than

£• afcnctai linsa vith one exception of line 23 froM Lueknow*

Thia clearly confine the auperiority of the 0. qratiaaiwuw

and dociKum lines over the O* jsancttan linaa* The one

eKcepticnelly good O. fanctuai having higher oil content ia

obtained froai CZHAP Luclcnow* 3hia may be an advanced

selection for oil content frcai that institute*

The positive correlation revealed between herbage

yield vith leaf area and oil content in thia atudy confirma

the superiority of O. qratiaaAjnum and Clocimom linaa* lut
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this vill not hold good In c«se of mispmsiov 0>|t«ncj^

line 23 it is hsving lovsr Issf srss snd low hsrbsgs

yisld. This mvf hm s syn^stic supsrior lins frosi CIHAP

Lucknoif*

Shs oil contcmt rscordsd in this study for ClocinUB^

2* yMtissiatts snd £• ssnctu» linss rsirsalsd thst ths ysIuss

sre highsr then thst of ths previous vorksrs (Gunthsr# 1974i

l<Bl £& *2;. }97«; ParMk ej,., IteOi ^bti 197ail^.

5«9«2 Oil yisld psr hsotars

Vhs asxiaiusi oil yisld for sll tiis linss wss

rscordsd during ths sscond hsnrsst# followed 1^ ths third

snd first hsnrssts* msin rssson is thst ths oil yield

is s fuinetion of oil content snd the totsl herbege yield*

And the herbsge yield i^ss nsxiaum during the second hsrvest*

whi^ wss the pe^ growing sesson* Ths herbsge yield# leaf

eres snd oil contsnt sre hsving s significant positive

correlation for the second harvest* This sxplains vhy there

is higher oil yield during the second harvesting. The poor

oil yield in the third harvesting is mainly due to the peor

herbage yield through the oil intent vss the highest at the

third harvestings The mlnisnsi oil yield during the first

has:vesting is due to the poor oil content ss vsll as the
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poor h«rbaga Xhough tK« mbxIhum oil eoDtcnt it

^ at th« third hcrvcst <Su« to ••ssoaal Influane* lt» *1fcot

on oil yield was aaalccd by tha lowar harbagc yield.

Clocimua poisaasad hi^ast oil yield in all tha

harveata and tha luan oil yield was alao mtxlavm (27«.ll l/ha>.

^ Balativaly higJiar oil yield during second and third harvests
fay aU the 0. ggatiasiiMMi lines, clearly indicated the

•uperiority of these lines over the O. sanotuwi lines. Bat

tJjis trend la not clear in the firat harvest because of'ttte

variations in oil content and herbage yield.

*' She total oil yield from • hectare in an year »>as

u»usually hifih for Cloeiania (834.M l/ha) followed by other

£l* gpatlesianjai lines (326.SS - 408.48 1 per ha) (Table 11,
*19.7). Ihis Is also a factor controlled by «ie oil content

and herbage yield, so wherever these factora had better

oonbinationa, it will influence the total oil yield, The oil

content and herbage yield were isore for the Clocimun and

O. oratisaimuai lines than that of the O, sanetaa lines.

ahough the line 33 ofj£. eanctuw had higher oil content its

total oil yield was leas bacouse it had poor herbage yield.

*obti <|t al. (1979) reported oil yields of

57»S, 37.5, 50*25, C2.S and $8.75 kg per ha is ltB]:i>07,

£• ASSS&S' £• qgatlsalMuei (strain 1, strain 2} and l^roved
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strain of O* ^gafciaaiawi £Mp«ctiir«ly» Xrivadi

(1901) raportod an oil yiaXd of #3.47 1/ha for £• oratiaaiiw

imdar Zndora eonditiona* Sobti and PuaHpanoadhan (1982)

obaanrad an oil yiald of iiO kg/ha for it^rond attain of

£• qgatiaaiKiw • Chou^ari ^ (1988) raportad
oil yialda of 190*7 and 269*9 kg par ha in tha firat and

aaccmd yaar ra^^tivaly for C. oratiaaiiBut vhic^ ia in

agramant with tha praaant atudy* Othar raporta ara not in

agraiMnt with tha data of t^a praaant invaatioationa

(Salyim 1962« Aathana and Oupta# 1984« ChoutSiari and

Sordoloi# 1985, Xurian <£2^ 1984} • Thay hava raportad

laaa oil yiald than that waa obaanrad in tha praaant atudy.

Tha oil yiald raportad in' tha praaant atudy by

tha CloclMuai ia unuaaally hl^« thia May ba dua to tha

fact that it had highar oil contant and hi{^ harbaga yiald.

^aaa contributing factors had influracad tha aubatantial

inoraaaa in total oil yiald* This alao pointa to tha

aeliaatiaation of Clooittun undar Karala eonditiona.

5«3«3« tttfianol ocmtant and auganol yiald par haotera

CloeiiKusi had tha highast auganol contant of

71*82 par cant asong all thm 25 linaa araluatad in tha
t

praaant atudy* tha othar orstlsalauft lioaa axoapt
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lln« 25 (17.59 p«r ccnt) posssssad ii^trat# content of

«ug«nol« study enabled to isolate o« senctip lines

having higher eugenol content (lines 13# 9# 18« 17 an4 3)*

The low eugenol content reported in certain lines in the
\

present study may be duo to the predoadnance of chettical

constituents other than eugenol • Philip and Dwodaran (198$)

identified different ^e»otypes based on the chetslcal

oompoaition of Q>sancfeum like eugenolt isoeuge&ol and

caryophylleoe content* They identified types having purple

and green leaves in the local cultivars of 0, sanctuw

having aiethyl eugenol as the itajor ^nstituent and another

green type having eugenol as the major constituent. But in

present stu^ only eugenol was studied*

The higher eugenol content reported in Clocisun

in tiie present study was in agreneent with the previous

workers like Puri (1962) i 65 per cent# Nair and Kurian (1983)

70 per cent* The eugenol contents for other linea in

£• gyat^aslmum in the present study ranged fraa 17«S9

(line 25} to 48*65 per cent (line 15)• Bdbti ^ al*(l97<a)

reported that 0« qratissiwwi oontained 70 per cent eugenol

in oil and Sobti <|t el* (19Q0) observed oil contents of

45 « 95 end 50 60 per cent for two perental streins of

ClooiiauB* She value reported in the present study se«Ms to

be low# when ve coa^are with the above values*
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In tho CM« o£ O. ••notiaa lines ths sugvnol

oontcat rangsd fcosi 6«05 (lins 24) to 59«0S psr ««nt

dins 13}. This xasgs is slso vscy low \msn «• ooi^srs t3ts

•ugsnol psresntsgs importsd hy the previous workers*

Vsiehys (1977) r^rttd en eugenol content of €5-70 per e«it«

(1976} 70*5 per PereeX jl« (19D0)

.53«2 per cent snd Pere^ ^ el> (1932^ 53.5 per cent* Shis

low exAgenol content niey be due to the pre^ooiinence of other

<^enical constitu^ts* fhus the presence of chesnotypes «e

suggested by ^ilip end Dnoderen (1985) in 0« ^anctuw is

in support'of the present study.

All the g* ffretissisttss lines end Clooinun hsd more

exigenol yield than 0. jisnctiat lines (Ttisle 1S« Fig.B). The

totel eugcnol yield in case of o« qratlssiwn lines ea#

Cloo^KUM vere ebnoraslly high. Zt ranged from 57»46

(line 25} to 599.2alper ha per year for Clooimsm, In the

case of O. yanctaai the eugenol yield ranged froB 3«<

(line 21) to 55.74 1 per he per year (line 13}. The reported

eugenol,yields Pareek j|>t al. (19824 ranged frosi 11*23

to 20.50 1 per ha for sanctuw at vegetative end seed

maturity stage sad maxisun vae 27.16 l/h« at fxill bloosi stage.

Paree)c SL* (199^ also reported eugenol yield range of

13.68 to 19*97 1 per he per year*
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r«ai3lts indicfttsd thttt the 0* artktimmimm

•nd CXocImuh Xln«s %r«r« having highar oiX yiaXd and

highar auganoX contant and thua tha auganoX yiaXd ia aXao

high* VTharaaa in ceaa of O. fanctui Xinaa tha poor

auganoX yiaXd by cartcin Xinaa may ba due to poor oil yiaXd

and low aiiganoX content* Sut in certain caaaa tha auganoX

waa higher than tha reported vaXues ^aaibXy dua to tha

oombination of high oil yield and mzganoX content*

3*4 SaXaction ot batter types bassd cn leaf colour*
aroMa and fXavour

Majority .of green types aro sore aronatie ^a

bast being tha CXoolssuDft follo:^ad by lines 9, 19/ 19, 20#

4 and 5* On perusal of tha data on euoenol oontont and

oil content it can bo aeen that thase Xines ere elto having

higher values for tha abova factors. Bast purple typo

vhich is highly aronatic is Xina 13 ^ic^ is alao having

highar oil eontaat and auganoX content* Zn gvieraX the

green t^as and tstpms having more .greenish tinge ara

superior than tha purple types# vith the exception of the

purpla type (line 13}* Siesa stadias aXso indicated the

possibiXity of <^emot^es in 0*aan|etum having varying

coXouration of Xeaves which is in agraaoant with VhiXip and

0«nodaran (1965)•
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5*5 Correlation stutlics

In order to assas* tha.nature and da^raa of

aasodation of •orphological chsr^ctara and oil content

with tha horbage yield par plant during tha paak haryaat

seacon (second harvast)# correlations wara vorked out vith

rafaranea to six cheraetara. Cut of tVieaa hi^^ly algnifleant

or significant positiva corralations vare observad batvaan

Xaaf area aa wall as oil content vlth froah herbaga yiald

per plant* There is Qegative nonaignificsnt correlation
I

x*lth height of the plant and herbage yield per. plant during

second harvest, tliia can be made clear froxs the obaenrdtions

of the present dtudy that avontlicugh the height of the plants

Wi^re more during the third horvost the herbsga yield vas

tnaxinnsii during aecond her^teat* Xn general# the lines

having highor leaf area and oil cc-atent generally b&va

higher hi^rbsge yield olso eg. Gloclmuin and otht-r o.tfratissiaMta

lines* 7^9 ctudioa t^ius indicated thot leaf area and oil

coatont cculd be useful choracteria in eelecting QaiiffurB

plants which could give higher herbage yield. Qioudhoji ^ g^,

(1086} also obsesved a positiva correlation (r value «• 0«d9}

betve^ herbsrage end oil yield.

5«6 iScoRosiica of cultivation

Xhe oil yield is the major interest of ^e study.

Hence three lines Clocinu» (line 1}< 0« gratissimuw (line S)
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' and S« aanctuwi (lina tt) vhlci) ara hlgdiar oil yialdaca

.(634»34« 40a.48«. and 127*93 X par ha raapaotivaXy) vara

aaXaetad for worlclng cut tiim aconoatlca of cultivatioD.

Oonaldarlng tha praacnt market prica of Ociiinwt oil tha nat

profit par ha vorkad out to li« C5#9I9/*# «s«25#00S/* *nd

n* IM.Sd raapaotively*

Hi^ rafaranea to tha profit obtainable froe tha

comarcial cultivation of peiffnaw the available raporta ahowad

ooDaiderabXa variation^ A nat profit of b*l#200 par ha

waa recorded 1^ Sdbti ^ (1980) in Clocinum during the

firat year end ib«7000 par ha in tha aacond and third yaara

each. Para^k (19a^b) obtained a nat profit of

ai*3000 par ha for O, aancfcuw.

In tha praaant atody tha net profit par ha from

CXocinuB ia abnormally hig^« Vhia ia bacauae of high herbage

yield and good oil content «^ioh in turn had produced hi^er

oil yield.

Tha present investigation brougSit out the

potentiali^ of Claciama and Qratiasimoai in harbaga yield#

oil content and eug«iol mntent over O. aanctaia and Indicated

ebout the possibility of commercial axploitation of Clocinun

xmdar Kerala conditicma. lha inter ralatlonahlp betvaan
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herbsge oil content end Xeaf area ere elso esiiplj^inGd.

character e:^re«sione by the Yarlcus Xinee In growth

bchevlcur# yleXd attributes# oil end eugonoX contents

Indicated the high degree of variebllity in Qcicmm jtpa,

^9 higher degree of varieticn in auganol content brought out

the possibiXity of the existence of ^omotypes. Highly

eignificsnt positive correlation between herbego yield par

plant vith leaf are® and oil content can be further utiXized

in the crop lxnpro\'«Eient prcgreromes of this crop. This study

aXao heXpod in identifying a Q.eganctum line (Xine 13) fro®

^eXXenkara^ near Trlchur as the most suitable purple

(Krishna ThuXsi) type for the homesteads*
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An mipmxiMmt in sippl* lattice dsiign ««•

condaotvd at ttim Coll^gm of Horticultural Vallaaikkara

during 1965*86 to avaluata as diffarant Qcimxm linas for

harbaga yiald# oil contant and augmol. ^a aalian^

rasulta ara sunariaad balow.

1* All tha ^iwum iinaa axeapt vary fav had an

incraaaa in haight froai January to tfova«bar. £vcnthough

initial haig[ht vas laaa for Ociavw gratiaaiwMt linaa and

ClitcinuM# vith tha onaat of rainy aaaaon fron Juna onvarda

thay axhibitad a aubstcntial incraaaa in haight* Oaaarally

during JUtna# July and Auguat all tha Oclimaa linaa aachibitad

a highar reletiva incroaaa in haight cosDparad to othar nontha.

2« Majority of tha O, aanctuai linaa atudiad

aa^rasaad aaxiMun spread ^icg July and aftar thia a

dafinita pattam could not be observed* Jron i^ly ontrarda

ClocieUM and other o. qratiasisruat lintfs esgpresaad eoa^psrativoly

high ai^ificdnt values for i^read*

3. CQnparad to 0« aanctuw linaa O^ociKua md

qratiaajjauw lines except line 20 ahowad branching at



^ 109

/o?

SiOwer heights. All th« lin®« had maxlMum nuniber of

during July ®ndl after that fi dsflnltft pattern

ves not observed»

4. All th© linss took longsr tlm« for blooming ettec

tranapliantlng, whila tha tlaa Intarval raqulred for flowarlng

®£t«r first cacoad harvasts war« lass end wara olwost

on per. CloclmiJra end other 0,qratissi»U5i lines took mora

nuabar ot days for £loweriny whan caapared to Q^aenctuw

linos %!hich Indicates tha longar vegotetive phasa and

Xonglvlty of thaso lines.

5. The intervals of flushing in tha different

lines studlad rang<id from 8»23 to 13.10 days* Oenarelly

£• ciratisstoum Unas Including Glociisua took cocoparetivoly

lass auinber of days for flushing. ^Is revaaled tha qiiicker

reganorsstion cspeoity of thado lines*
I*

6- ClociJRUia and 0, yatioslmutn lines bed larger

l.aaf araa than aenefcum lines end it renged £ro« 3.69 to

36.37 csn^. 5^is charsctar is very Important due to its high

positive associetion with t^a herbage yield.
/

7« ARong tha threo harvests tisken during Aprils

July and Hovatnber tha second harvest during monsoon season



3:^

110

QOfitribttt«d msximm tcmarda thai total harbtga ylald* All

tha qratiaaianaa Unas In^udino CloelsuBi racordad a

substantially high harbaga yiald par haetara in an yaar

CMparad to othar sanotuai linas* Of tha diffarant Qciwi

linas stttdiad^ GXecima vas ths highast yialdar and lina 22#

tha lowast yialdar. Among tha £• sanctuia linas lins^-S#

lina*6« lina**8 aod lica<-2 prcduead higher harbaga yields*

•« Essential oil recovery of the different linea

revealed highly significant differences« The siaximKi

essentiel oil recovery vas recorded from tha third harvest

and *iniaun froM tha first harvest* Clocinua and other

£* gii'a^aslnuw lines and lins«23 of 0»sanetu» recorded

aiaxiituK recovery of oil during all tha ^ee harvests. The

average oil content vas aaximsi in Cloei«UB follow^ by

line 23| line t had the leaat oil content*

9. Oil yield recorded for the different lines

during eac^ harvest differed significantly* ^e line

Clocimni recorded aexluum oil yield of 834»34 IA</year«

Highest oil yield was obtained from the second harveat

followed by the third haxvest* tn all the three harvests,

ClooiMB and other O. gratisslaua lines produced higher
\ •

<3Uantities of oil coaqparad to 0« f^nctuw lines, teong the
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Twious 0« genctugi lli!s«« studied/ Iin«*i vu the highest

oil yieider followed by line»23.

10. ClodKUB poweesed wexiaon eua^wl to oil«

followed by line 1%, 9 end 15. Clocisun Wiich regarded

m^ximvm oil yield also yielded highest tenoont of eogeiiol*

Sventtough O* oretieeiwai bed aodevete or lore eugenol in

oil# they geve high eugenol yield then o* eenctuw beceuee

of their ccnper«tiTely hig^ oil yields.

11* Scoring of different lines besed on leef

i^lour end eroKa itXth reapect to eugenol ^ntent reveeled

tbet Clociuun ves superior with highly eremitic green leeves.

lines h&ving green or greenish tinge leeves hed good

or sverege percentsge of eugcsol*

iS« characters such es ledf eree ex»2 oil

content enhibited a hl^Xy slgniflcJmt or si^lficsnt

positive correlation "Uie fresh hezbego yield per plant

daring second herveet period* "She height of the plant ^eved

a negative correlation end other charaeters liXe spread of

thm plant# nuitiider of branches per plant* msnber of days for

flovering did not show any significant correlation with the

fresh herbage yield during the peek harvest period

(second harvest)•
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13* Clooiiiuii gvfm mtaOMom nturn* follovM by

£* qytlasiwi lints# and Q. Xlnta gav« th« Xtast

profit*

X4m 3n short th« st»ai«s rsirsaXsd the supsriority

of ^ocifRQHi sad 0« qgstissistam linss vith rsysrd to their

better YetSetstiye o>roHth end eugenol content. Hence

CXocicKXi ctn be euXtlvated imder KcraXe oonditions on e

coweroiei aosle. Anoog the o« n»nctu» Xlnes evsXueted

line i3 heving puepXe coXoured Xeeres hes shown hig9) veXues

for eugenoX content* H«neo it is suggosted thet further

studies ms7 be carried out for the ifiprovsnent of line X3 of

o« tanctost as purpXo types are preferred by the p^c^Xe

especiaXXy for homstead coXtivation* Other types stay be

screened to find out the possibiXity ef disMotypes, vhioh

May be rich in sue^yX euganoX# tS^ysaoX and caryophyXXene.

m^e superior Xines eXso can be tested under different shade

conditions and effect of shade on ciieciXcaX constituents and

pi^entation can be observed and thus the possibility for

cultivation on large aoale as ictororqp in coconut plantations

can be exploited.
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Appendix**!

V»ftth«r (monthly for th» period fro* Hovo&ber
1965 to £ovenb«r 1936

Month
1,,, —u.

Maxlaiua Hinli&iaa

Relativ*
hUBidity

i%)

Total
rainfall

(nro)

J9a5 ,

KOVOKbcr 31.8 22.3 70,0 14.4

I3«c«nib«r 32,2 22.9 62.0 58.8

1986 '

32.5 22.4 Sfi.O 1.2

reb£u«ry 1 34.-2 22.1 5G.0 1.9

Hired) 36«3 . 24.3 60.0 8.4

April ; 36,0 25,2 67.0 23.2

Hfty 34.2 24.7 72.0 108.8

JUaQ 30.0 23.06 84.0 669.9

Jtay 29.5 23.2 04.0 381.4

August 29.4 22.7 63.0 35B.7

fi«pt«aOD«r i. 30.5 22.7 81.0 296.3

October 31.8
1

22«9 eo.o 421.3

Hovoaibcr
1

1 31.2 22.0 71.0 176.2
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J^p«ndix*V

ARftlyai« of TBrianeo of nuib«r of htmAmm of Oelmii Itnmm
ixom Januerr IfM to JKormitmt 19M

Months

January^

»Vi^xtt«ry

K«rcn^

^priX

May*

JuXy

August*

SeptM^bar^

Octobvr

Hov«Mb«r*

H8 •
* m

a* m

Source of
Tarietios

d.f.
Maen aquaras

4

d^ff,
Maao aquarea

d.f.
M«an aquaraa

d.f*
Hoan aquaraa

d.£.
Maan aquaraa

d#f#
Kaon aquaraa

Maan aquaraa

d.f.
Ha«i aqua^a

d.f.
Mean aquaraa

d,f.
Maan aquaraa

d.f.
Ma«i aquaraa

V«ri.«tios

24
32.5t4**

24
112.550**

24
475»255**

24
3572.991**

24
15185.010**

24
28957.281**

24
32X27.692**

24
192e4.45e**

24
13545.770**

24
8992.089**

24
8384.845**

firror

72
3.044

72
5.988

72
11.228

17.345

72
21.188

72
52.757

54
49.425

^72
43.S07

72
29.528

54
29.859

72
52.427

Hot aisnificant
Significant at 5% XavaX
Significant et 1% XavaX '
^a Malycie waa dona in MD aa the batwam
bXocka within rapXioato nean aquara vaa Xaaa
than error naan aquara.
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7>

^p«ndix-VXIZ

Anolysis of T«rlanc« for hsjcfotg* yi«l^plant of
OolKm lines

Soum o£
Hsrb«g« Taristim
yield

Z* gjgst; harvest

fresh weight basls^
d*£«
Mean squares

Dry wei^t basis
d.f.
Mean squares

II. aecond hayves^

Froah weight basis
d.f.
Mean squares

Dry weight basis
d.f.
Mean squares

ZZX« IRiird harvest

Tresh weight basis
d.f.
Mean squares

Dry weight basis
d.f.
Mean squares

Verietiee

24
3474.134**

24
413.322**

24
1337G4.43S**

24
7238.5lf**

Xrrer

72
32.fC4

56
5.348

54
744.630

S8
83.000

24 54
€3423.585** 102.0S7

24 94
4877«485** 7.543

MS m ,Kot aignifleant
** m Significant at 1% level
# • The analysis was done in RBD at the between

blocks within replicate mean square was less
than error mean square



Analysis ofi vsrisnos for hsrbcgs yi«xe[/hs of Qelswn linss

Hsrbsgs
yisxa

Soure* ot
Ysristion

yjrst hagyast

Vrash vaiQht basis^
a*f.
Maan squaras

Oicy vaight basis
d.f*
Ma«xi aquaraa

ZZ, atgortd hatiraafc

Vraah %faight basis

Maan aquaras

Bry vaight baaia
d*f«
Haan aquaras

ytiird hajhrast

frash waiQht basis
d.£«
Haan aquaras

Cry vaight baais
d.f,
Ma«) squaraa

Varistiss

24
5,59t**

24
0»65f**

24

22a«050**

24

24
10i«4«S**

24
7.f47«*

trror

72
0«0S1

S4
0.011

S4
lati

sc
0«133

5i
i.m

54
0«012

MS
a*

Mot significsDt
•ignific«it at 1% laval
^a antlyaia vas dona in MD as tha bMMaii
blocXa vithin raplicata maan squara vas laaa
than arror ataaa squar*



Apptndlx-X

Aaalyals of ir;«ffi«GCtt for oil cootcnt in different pfiwai
iinee ee influenced hf tiarveete

^ .1 1 ^ M,

Source of

Recovery of
oil

Varieties Error

•

Fresh weight besis
•

n—> a.f. 24
Keen squarea O.lll** 0*004

Dry weight besis^
d*f. 24 72
Mean squarea o.esi** 0*015

XZ« Seerond harvest

Trash weight basis
^ d.f. 24 S6

Mean sqoeres 0.187** 0.001

Ory weight basis^
d.f. 24 72
Mean aquares S.841** 0.017

"'v HI • Third harvest

' Vreah weight basis
d.f. 24 54
Mean squerea 0.C1S*<» 0.001

Dry weight baaia '

d.f. 24 5ft
Mean aquarea 4.215** 0*014

IIS

#

Not eignifieent
Sianifieent et 1% level
TH4 enelyeie wee done in 'KSO ee the between
hlo^m within replieete iteen eqraere wee leee
than error seen square*
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Appendix - XII

5conc«nies of Ocinium cultivation for one hectare*

Clocimum 0» gratiasijnuin 0. sanctun

Items
Men

25.50

Wonen

24/-
Amount Men Women Amount Men WomenQuantity ^i/- ^""tity JS.SO 24/- Quan-

tlty

I. Sesds and aowinq

a) Preparation of nursery and 2
•e^ vowing

b) Cost of ae«d

II • Cultivation and Land preparation

a) Ploughing and digging the land 35

b) Taking furrows and bxinds 35

c) Transplanting in the field

III. After cultivation operations

a) Irrigation 30

b) Weeding and earthing up 20
IV. Manures and manuring

a) 7arm yard manure # lb.l25/tonne -

b) Nitrogen 9 Rs* 5.30/kg

c) P20g ®lls.4.70/kg
d) KjO 9 te.2.2SAg
a) Transport and application 5

V. Harvesting

a) Cutting and transportation of 90
herbage

b) Cleaning and chopping

c) Total cost of cultivation

VI. Proceaaing and diatillation

a) Cost of distillation of oil

b) Values of oil ih. 100/- per litre
c) Total e3Q)enditure of cultivation

and extraction
d) Inooae fron one hectare

10

20

20

20

20

290.00 2

230 g 100.00 . -

1372.50 35

892.50 35

480.00

- , 1245.00 30

990.00 20

lot ; 1250.00

170 Xg 900:00

440 Xg 2060.00

50 kg , 112.50

10 - 367.50 5

2295.00 50

90 - 2160.00 50

14515..00 -

59.36 t 2950.00

834 1 83400.00

17465.00

65935i00

10 - 290.00

250 g 100.00

20 - 1372.50

892.50

20 - 480.00

20 . 1245.00

20 - • 990.00

10 t 1250.00

170 kg 900.00

440 kg 2060.00

50 kg 112.50

10 - 367.50

1275.00

1200.00

12475.00

46.46 t 2320.00

408. 1 40800.00

14795.00

25005.00

* Vforked out based on the expenditure incurred at-the e:q>erimental plot

10

35

35

30

20

30

11

10

20

20

20

20

10

30

12

250 g

10 t

170 kg

440 kg

50 kg

22.93 t

128 1

Amount
R9.

13

290.00

100.00

1372.50

892.50

480.00

1245.00

990.00

1250.00

900.00

2060.00

112.50

367.50

765.00

720.00

11545.00

1146.50

12800.00

12691.50

108.50
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|K-

MStSU^JSt

Znv«atigatioQ« on ''£v«lu«tloa of QeXmm lines

for ylffld# oil contant and euganol" vas earriad

out at tha Dapactitant of Plantation Crops and Splcaa#

College of Hortlcultura# VallimiSOeara during 19d5-e$*

Titantyfour OelaftaK linas collaotad frocQ different places

from the State and tha country along vith one strain

(ClocliBum) relaasad frcai RKL-JasBiu ware evaluated adapting

mU^lB lattiea design vith the folloi^ing objectives.

1} select batter types based on leaf colour;

arena and flavour;

2} Vo study the growth and fluahing b^aviour of

each type and to isolate superior ones having

bettsr flushing c^araotersi

3} to select • purple coloured £• sanctum line

for the Kerala hcmst#adsa

1 4) 'So select eugenol ri<^ strains to undertake large

scale cultivation of pciiRU« for essential oil

production;

S) % explore the possibility of growing Clociirai

. ^ under Vellanikkara conditions.
•J V



•f.^T

Vtim crop was r«l««d vdopting stAnderd

Package Of Practices reec«B«idatione» Vhe leein growth

paraAetere atudled were plant hcdght# spread/ height at

first branching^ total nuasber o£ tnraztehea per plwt,

nuEa£3er of days to feloooing# intoxvaXs of flushing and leaf

area. The yield parameters studied were hesbage yield per

plants herbage yield per hectare# oil content# oil yield

per hectare, eugenol content an^ total eugenol yield per

hectare. An attespt was also xtcde to relate leaf celour

ana aroiRa with the eugenol ^tent of different Qctmm

linea«

The results indicated that the plant height

increased with the age of plants* The plant i^read and

total nusiher of branches per plant were tamxhutm daring

July*Migust and afterwards m definite pattern was aot

obsenred* ClociKm end 0« gratlssliBua lines branched at

lower heights cofsparad to o. senctuB lines. In general,

all the lines tested took siors tiae to initiel flowering

after transplanting# than# after first or second henrests*

ClociHun and O. cratissimmii lines e^ibited a tendeecy for

quick flushing bat took Aore days for flowering after eaeh

harvest cowpere^ to O. aenctuw llnea. O. oratissiwsi lines

^ including Clooiaum have higher leaf area*

e

' >



Xh« atudlM on pcraMtwa r«v«a2.«a that

CleclinM ««» Most suporior with r«9«xd %o ti«rb«g* yield,

oil contant end eugonol follewed by O, oretieelirow lines.

CloelKua proituced e herb^e yield of 99.30 t(»n«!/hi^/year„

'tAille the higheal; yielder o£ o. eenetuw pz^uced enly

32.93 tcane<i/h«/year* The different lines In general*

produced tBaxlam herbage and oil yield dnrlog second herreet,

Colloved tqr ^e third and fimt hanreats, t^ereaa tiie oil

<sont«it v«» aaxtoun during t2ie third harvest folloved toy

the second and first hezves'ts. the percentage of eugenol

was aaximw in Cloeiwue (71.tS per cent) folloved by •

purple coloured O. sanctuw line (59.05 per cent) collected

frcH Mellenkara, near tzlcSxwe, Clociaw produced naxiaRW

eugenol per beotiure folloved by O. qratissisnai lines.

^e ecering on leef colout end arona «ith respect

to fiugcnol ccntftQt revealed that, green leevad lines had

better aroasa than purple leaved with one purple coloured

line as exception. Here also Cloclaiua; proved its superiority.

Ecosoeies of cultivation and distillation of

different PcIwum lines revealed that cultivation of Clocimn

is Boxe profitable than ell ot^er OaliRaa lines evalueted.



vtt een«id«r th« ycrlou* cherfictsr# off 25

di£fer«Jt SffilyHg it ia wrr w*ll clwr thet Clocim*
can IM erooud u « eoanrclal crcp wndor K*r*l« eaneuueu*.

If there Is a prsf#e«nc« fcr purplm coloured of

O.jffiSSfea (Krlahctt Thuisi) t^« iins from HsllcsOccrii cm
1>« recoemended •spsclalXy for th» bCMostsads* Hcncs#

farthw: ixxwmmtigmtion to prob« thm pos9iblliti«« of grovlB®
th««« pr«aising IIum «s pur# and mixed crop* in X9ral« and

techniques for identifyio^ vniusbls chamicil eonstltusots

other than eugesioX Is suggested.
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