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IRTROUCTIOR

Essential olls are odoriferous bodies of olly
pature cbterined mainly from plant kingdom. They are formed
in specisl cells, glands or ducts in the whole or part of
2 plant such as flower, leaf, bark, wocod, root, rhizome,
frult 2nd assed, imperting to them natursl perfume. Aromatic
plants have long been exploited for the production of
cssential olls, which form indispensable ingredients of the
necessitier in many spheres of human activity. Indiec is a
veriteble emporium of medicinal and aromatic plents, vwhere
ebout 2,500 species of the formar 2nd about 100 species of
the latter are known €0 grow in her tropiecal plaing,
temperate and elpine hills. Foreign trede in essentisl olls
sxounts to abcgt 8ix crores of rupees annuelly, of which
exports account for four and half crores and the belanes
being ispozts,

The name °‘Thulsi® evckes vererable responses in the
minds of millions of Hiindus., Frem time ispmemoriel thulsi
occcupics 8 speciol position in the Hindu household. It is
grown in a rolsed place in front of the house called

‘Thulsitharc' and the devout Hindus offer water to thulsi
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every morning. Though conaidered to be holy and secred

in nature, its unique medicinsl propertiss have not escaped
the ﬁnn observation of the Mindus. Usnerelly purple
coloured O, ganctusm lines ara preferred by the pecple for the '
homsstead planting as vell as for othexr uses.

The genus Coixum i3 & fascinating group o!«ltc-a't.lc
plants belonging to the family babitss, ylelding varicus
essentisl oils and srcmatic chemicals which have a8 unique
place for use in hcme madicines, perfusmery, ‘f.lavour and food
adjuncts, The juice of the leaves of Oglmun possesses
antissptic, disphoretic, antiperiedic, stomachic and
expectorant properties and is useful for t::n'tinq diseasesn
of heart end blcood, leuccderma, asthme, bronchitis, lumbago,
vomiting, painful eys snd Alscharge of esr. The seeds are,
used for treatment of discrders of genito-urimry system,
The root is givan in decocticn as a didphoretic to treat
malaris fover. Rvery part of the plent finds its epplication

in the treatment of snske bites.

From commercial point ef view, Ogimun spo. ere rich
in eanp‘xor, citrsl), gsraniel, unueol. linalyl acatate,
methyl chavicol, ougonol_.' and thymol. Amcng the varicus
chemicﬁla m-ntianad. eugenol has bsen relatively more
importent beceuss of ita dsmand and vaiuve. The source oils
{clove and cinnsmon cils) for extracting seugenol are mostly
imported. Eugenol is cne of the most :Im_pox:tunt natural
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every morning. Though considered to be holy end sscred

in nature, i%ts unique medicinal properties have not escaped
the ﬁun observation of the Hindus. Gesnerally purple
coloured O. sanctus lines are preferred by the people for the '

homestead planting as well as for other ures.

Ths genus Coimum 4z & fascinating group of'umitie
plants helonging to the !uauy Labitas, vielding varicus
essentisl oils and arcmatic chemicals which have a unigque
place for use in hcme medicines, perfumery, 'f.lavour and food
sdjuncts, The julce of the leaves of Ogimum possesses
antiseptic, disphoretic, antipericdic, stonachic and
expectorant properties and is useful for tx:ﬁtinq disenses
of hoart end blcood, leucoderme, asthms, bronchitis, lumbago,
vomiting, peinful eye snd discharge of ser. The sesds are
uzed for treatment of discrders of genito-urinlry system.
The root is givan in Gecoction as a didphoretic to treat
malarie fever. GEvery part of the plent finde its application
in the treatmant of snaske bites.

From mxcial' point of view, Ogimum spp. axe rieh
in eani:hor, citra), gersnicl, linelool, linalyl scetate,
methyl chavicol, eugenol and thymol. Ameng the verious
cheamicals mcntioned, eugenol has been relativsly more
importent becauvse of its demspnd and value. The source oils
{clove and cinnamon oils) for extracting eugenol ar.;o mostly

imporetsd. Eugeanol is one of the most imporunt nazturael



isolates having warm, powsrful spicy odour ond taste end
this is widely used in pharmeceuticsl preparotions, in
pexfunes, for soaps and cosmatics uznd as a flavouring sgent
in all kinds of foods. Apart from all thase usss, sugencl
is the storting material for the preparation of synthetic
vanillin,

Clove is the principal source of eugenol. Eventhough
there 18 scope for extending its cultivation in the lower
elavationse of Western and Eastern ghats, its long pre=-bearing
age, extreme variabllity, slow growih, difficulty in
har-!teating the produce duae to insccessable heights end
requirement of heavy rainfall stend aa inpediments. Ocimum spp-
like O. sanctun and 0. gratissimm containing good pexcentage
of eugencl can sserve as naw potential scurces of sugenol,
There is smple szcope for cultivation of Ccimum plants under
a8 wide range of soll &nd ecological conditicns in Indis
bestowed with one of the greatest emporis of Aifferant
geographical regions end diversity of sltitudes from sea lavel

to mountzins.

in viaw of the importancs of ocimum, Regicnal Research
Laberatory, Jsswnu started a programce of exploration,

introduction and improvement. 0. gratissimuwn was found to




contain gocd gene pouls and as a rasult of screening end
breading a new strain was evolved by hybridization of
selected chemotypes of U. gratissimum. This strain was

2ppropristely nemed am ‘CLOGCIMUM' meaning ‘clcve scented
ocimum'. It 13 anticipated that the esteblighmant of
Clocimun on a large scale, will not Oonly sugument the present
production of eugenol but may also bring down its prics
dresticelly. Hindusten Lever Company, Rombay recently
putchased & lot of 500 kg of Clocimum oil from Regionel
Ressarch Leboratory, Jamen, The purchase by such a well known
lerge company gives on indicaticn thet Clocimua oill has been
&ccepted by the parfumery industry as e substituts for clove
0il. In Regilcnal Research Lekoratory, Joammu, Sobti et al.
(1980) got a net profit of u. 1,200 per hectare in the

flrst yaer end f%. 7000 per ﬁactmre in ths second and thira
Yeer each by the cultivation of Clocimum.

Clocirum wae introduced to Aromatic and Madicinal
Plent Reseerch Stetion, Odakkeli during 198182 snd studies
revesled thiet it could be succesafully cultivated as an
irrigated crop under preveiling conditions of Kerzle. It was
slso found that Clocimum cen definitely be an alternetive
source Of eugenol due to its relatively eesy cultiveticn

&nd distillation and comperable yleld.



Considaring the high cost of producticn of clove,
if & strain of Ocimum spp. rich in eugenol is identified
under Kerale homastead conditions, this probadbly ¢an be
used as an altsrnativa socurce of auqenal..' ;m:a»:, the -
cultivar Clocimum is 1dentified as an ivportant item in the
Rosesrch Project Bank for the Plent Introduction Experiments
of Kerela Agricultural University. 8o far, no systematic
aporoach sesms t0 have been made in Kerala to test the
adaptability of the varicus Ogimum linws &nd to essess their
corresponding essential oil end augsnol yields.

Hence, the presant study was taken up with the
fellowing objectivesy

1) To sslect batter types basad on leaf colour, arces and
flavoury

2) To study the growth and flushing behevicur of esch type
and to isolste supsrior ones having bettsr flushing
chesragters; .

3) To sslect a purple coloured O. smenctum line for the
Xerals homesteads; '

4) To select cugenol rich strain to underteke large scale
cultivation of Q_c.g._m_g for sssentiel oil preductiong

$) To sxplore the possibility of growing Clocimum under
Vellanikkara conditions.
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RIVIEW OF LITIRATURE

The genus Ocimum has been xecently identified
s cne of the important aromatic groups of hezbscecus .
Plants with cosmercial value. Ressarch work done on this
CIop 18 meagre as compsred to the work on other commercially
important srcamatic ana ndicﬁ.ﬁnl plents, The litarasture
available on t‘hu exop i3 revisved Lelows

3.1 Origin and distributicn

Kirtiker and Basu (1918) suggested thet Ogiwm is
euluiatod throughout India, but doubtfully indigsncus to
Haley Archipelago, Austrslia, West Ml_.u and A:ab:u_.
According to the raports of CSIR, Ogimum 48 a genus of
sromatic haerbs, umiu-ahmbu cr shruby distributed in the
tropical and warm tesperate regions of the world (Anon.,
1966). Sobtd et al. (1976) studtea the geographical
distribution of 160 reported species of the genus Celmmm
and found that the genus is well distributed in the vermer
parts of both hemispheres from ssa lavel to 6000 feet.
Considering Volvilov's view, they reported that Central and
Hest Africa are the prlnazf zegicnes of origin of Ogiwum |



species. Their study on distribution of varlcus speclea
in India revealed that O, genum is confined mostly to

southesn parts, Q. basilicum occur throughout India,

. Q. smericznum spread in North Viestern regions of Indle,
O, gratissimum and O, sdscendsns hava dlstributional ranges
within Eouthern and South eastern regions of the Indisn
subcontinent, 0. sancium is cuitivatad in almost every part

of Indie and O. kilmandacharicum introduced to Indis does

not have a2 natural dietributicn,
2.2 Texonomy E

Fron tha studies conducted on classification of gonus
Ceimum, CEBIR stated that &m shculd be "aleauified on the
basia of chemicel compoalvticn of oil retner than their
botenicasl origin (Anon., 1968). Recauas of the propensity
of chaaoty;c'es in Ociwum spp.., Guenther (1974) suggested that
it is appropricste to classify varicus oil types according
to thelr chemical compositicon and geographicsl scurce.
Aecordingly C. basilicum was cleesifled into Eurcpean
type, Reunion type, Methyl cinnamate type and Eugenol
type; O. grotissimum to ‘mymol,l Eugenol and citrsl type:r

0. sanctum contsining euganol as the major constituents

O. kilmandscharicum a rich source of camphor 2nd 8. vixide



having thymol as the major constituent. The study ¢f
dematatypei of ten sgpecies of Grimwm by Gupta znd Beable
{1973a) revesled that the sixtesn types of trichomes
ohservad, fell under four categories, auch as ccpitete
glenduler, non-glanduler, uniseriete filiform, non-glsnduler
bigariots filiform and non-glendular cepiteate. They alsc
suggested that on the basis of trichome types, diffarent
spacles of Ccoimum cen be identified. Ancther invastigation
ot venation pattern of ten aspacies of Ceimum by Gupts end
Bamble (1978b) suppoxted the preposition that venastion
pattern did not have much significence in the delimitation
of specles in the genus Ocimum. Pnilip and Demodarsn (1985)
clessificd J.sanctum inte chemotypes based upon the chemiceal
composition of thelr essantial olls, like éugenol. mathyl
eugencl and caryophyllene ¢ontents. Thay ldentified and
classified types having purple ioeves znd green leaves in
the locel cultivars of Q. asnctuwn having methyl eugsnol as
the major ‘constituent &nd snother green type having eugenol

as the major canltitumt.
2¢3 Crop improvement

Many of the Ocimum Spp. cross freely amongss
thiomselves end 8o it ls possible to improve Ocisum spp. for



more yield of volatile .0ile lmi aroma chamicals by

' planned hYbriaiutioh and sslaction programms, coupled
with systemstic snalysis of oil at varicus stages of
improvexent (Krimglm;thy. ‘198S).

Sobtl et al. (1975b) studied the assentiel eil
’aﬁ‘uyus from a sslection of Sgimum basilicum var. thyrsiflors
tvo forms of Q. ganum, two forme of Q. hasilicum var.
Qlatratum, seversl interspecific hybrids, a new 9. app.
and allcopolyploids dsrived from r! sterile hybrids of
8. gsnum and O, basilicum. They found that the hybrids and
lilnpquploldl generally yielded more herbage and oil.
Investigations of Pushpangadan st al. (1979) indicated that
& high genetic verisbility sxisted in O, smericenum and
. using this naturel varistion, by plannsd hybridisation
programme a veriety was evolved having high hecbage and oil
yield and 70 to 90 per cent citral. Yhosla and Khurana (1980)
in their cytological investigsticns with 24 taxe beleaging
to 11 spacies o§ Ogimm found out that hybridity and
polyploidy lesds to higher percentage of essentisl oil and
yield. Eugenol cbtained from cloves (fugenis caryophyllata)
49 highly priced and Sobti gt al. (1530) had undsctaken o
programse of development of an alternative and cheap soures
qf cugencl at Regional Research Laborstory, -:h-:m.. They
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£ound that the different races collected from USA, West
Africs and differsnt ﬁuta of India are cytotypes of

Q. 'gni:.i.ni.nm and together would provide a rich genetic
pool for many desireble ch'nncten. They produced 8 nsvw
strain by hybridisstion and recurrent selecticn of selected
chemctypes of 0O, gratissiaum which hed besn named as
Clocimum vith 73 to B0 per cant eugenci in oil., Krishnan
{i981) dotccte;d natural d:on!.ng &t varietel level uf

_ Q. bagilicum to the extent of 66,7 per cant using sesdling
pignentaticn as gene marker, BExtensive hybridiiaﬁom wore
csrried cut by Scbti and Pushpengsdsn (iQBE) in all possidble
combinations esiong O. gratissimum, O. sanctum, O. canum,

8. smericsnum end Q. kilmandschericum. They observed that

the hybrids produced ware promising with high herbage and
cil yield and offured grest scope £or uss in the industry
and some of the amphlidiploids produced were importent from
the essentiel oil point of view. Khosle and Sobti (1984)
produced 1'1 hybrids involving different geographiczl racas
of Qs gratissimum (collected from Jammu, USA, snd Kerals
x'nspcctiuly} and found that Jamnu and, USA reces crossed
fresly with each other &nd produced fertile and vigorous
hybrids, vwhereas the hybrids involving Jemmu/USA races and
Kerala :ﬁcu were strikingly dwerf anﬂ completely sterile.



/!

Chemic2) and genetic invastigations were aondueitl oy

¥hosla at sl. (1983) on O._gratissimum, O.suave and

©. ¥iride and reported thot the P, hybrids snd allopolyploids
produced by these apscies had an aversge higher herbage and
oil yield, kKhosla end Zcbti (1926) produced highly sterile
¥, hybrids by crossing Q. gratissiwum and g, viride and
fertility was induced by tresting young shoots with
_colchicins. They were of opinicn that the synthesised

. fertile sophidiploids unlike !‘1 hybrids shovwsd regular meosis
snd 69 t0 75 pexr cent sse? st compered to0 1.4 to 1.9 per cent
in P, hydbrids, _

Some investigations were csrrisl cut on the
inhericance of cextoin oconstituents snd pigmentatioan.
Studies of Sobti et al. (1976) revesled that citral, linaleol,
geraniol which are mcnoterpsnss sre inherited independently
of eugenol and methyl chavicol which sre phenolic in mature.
Haragund et sl. (1973) reported sbcocut inheritsnce of
piomsntation bhased on intervarlietal hybridigation between
French besil variety of O, basilicom with a locel variety,
‘Ramekastusi®,

2.4 In vitro technicues

Gotsedze (1578) reported that the resultant mutants
of 0. gratissimum dJdsveloped by irradistion of seeds with



10-11 KR of gamea rays exhibited a higher essential oil
content as well a2 greater degree of resistance to
Fusexium oxysporum. Singh st al. (1980) found thet vhen

O. canum seeds and seedlings treated uith diffarent dcses
@f X-rays, tine plants from sesds 4did not producs any
apprecieble morphologlcel chenges, whereas the pleénts from
sesdlings showed irrsgular branching with 6 and 9 KR,

hovever it did not increase herbage yield or oll content.

Investigaticns conducted by Ahuja ot al. (i1922)
on O, viride, C. gratlssimam, 0. viride = O. gratissimum

(Sterile hybrid) a2nd O, basilicum x 8. kilmsndschericum
(fextile hybrid) indicated that the first spicel nodal
seguents respondsd well vhen cultured in Mureshige and

Skoog revisad tchagco medium supplemented with cytockinins
and suxins or in combination. They obmerved uniform increase
in shoot number from a single explant during subculturing
under optimum conditiona in 40 to 45 days with an initial
lag of 15 to 20 Asys aftexr which the shoot nucber remeined
unchanged., Plantlets developed were successfully trensferred
to the fleld with only 10-25 per cent mortolity. Dalton
(1983) uas of the opinion thet in O. basilicum ceontinuous
culture, on Hurashige snd Skoocg medium could be used to

eateblish, a staady state in fructose oxcess. Fhosphate wes
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shown to be limiting growth, when its concentration in

the medium was doubled (from 16.5 to 39/Zg/ml) the
concentration of deymaose and all biomasas elements increased.
Pructose beceme liriting after doubling phosphate concen-
tration and the cells respended by becoming greener znd
more photosynthatic. Banthrepe st al. (1986) studied
callus cultures derived from seven oil pgﬂﬂuciag'plant-

like Jasminum officinale, Rommarinus officinalis, Lavapdula

anguatifolia, Anecthum grovadblens, 0. besilicun, Pinus rediasta

and Tanacetum vulgaxae and ssseyad thelr sbility to

synthesise 2nd accumulste mono 2nd sesquiterpenss. They:
found that callius cultures might he a convenient socurca of

bicmass for studies on the ensyres of terpenold biosynthesis.
2.5 BSpacing and nutriticn

Cikalov (1957) studisd the mathods of planting of
Q. gratissimum and recomcended # spacing of 60 x G0 com.

Balyan at 3l. (1982) recommendad a spacing of 40 % 40 cm and

50 x 50 am for Clecoimum. A study on nuetcition with P and K
combinaticna and f£ixed dose of H/ha (80 kg) ghowad that a
axablination otlap kg 9205 with 30 kg xéo per ha geve a
maximun yield. Experimsnts by Choudheri and Bordoiol (1984)

revealed that O. gratissimum could be grown sugcessfully




&3 & perennial crop end gave maximum yield of herb snd
oll from a spacing of 45 x 45 cm (49,000 plants/ha). Thay
also found that the interacticn between plant density asnd
cuttings were significent in herb yield, oil content, oil
Yield and eugenol percantage.

Accoxding to Gulati at a1, (1978) there was an
incresse in the herb and oil yield of Q.hasilicum with the
increased rate of nitrogen application, By pooling the
Yield data of both harvests a nlﬁim Yield of 284.06 q
hierd per ha corresponding to 39.56 kg oil per ha was obtained
in plots applied with 120 Kg N per ha, ul;orcu contrel plot
(0 kg B/hn) gave 280,75 q/ha herdb corresponding to 26.99 kg
oil per ha. Investigations of Paresk st al. (2980) ravasled
that the herbage yield of O.ganctum incresssd in response to
an spplicetiocn of 40 and 80 Rg K per ha by 21.1 per cent
and 63.04 per cent over control respectively., However in
terma of increscse in oil content, this trend was limited
Up t0 a level of 40 kg ¥ per ha and the sugenol content
remained nore or los.s unaffected by spplication of nitrogenous
and phosphatic fertilizers. Pareak et sl. (1982b) reported
that a mixed nitrogenocus ynr.i phosphatic fartilizer at the
r&ate of 40 kg K and 20 kg 9205 per ha improved thae herbasge
Yield and oil yleld significantly. investigations warze



conducted by Asthana 2nd Gupta (1984) on ths effect of B
and P level on physiclogical parsmeters at three grouwth
stages in sacred basil (9. ganctum L.).’ They suggested

s fertilizer level of HZO Pso kg/he to be optirm for
sacuring highest cil and eugencl productivity. Investigeticons
veze conducted by Dsy end Choudhsri (1984b) to study the
fortilizer requirament of QO.senctum with two levels of H
{50 and 100 kg/ha) P (25 snd 50 kg/he) and K (30 and 60 kg/ha)
wlth single, double 2nd triple canbinstions. The results
revealed that sll fertilizer treatments were more or less
ineffective in increasing the content of essential oil and
sugenol. The applicstion of nitrogen sither singly or in
combinsaticn with P and K or both favourad plant growth and
incraased yisld of essential oll znd cugenol per plant,
Sresely (1984) reported that a double application of N was
most effective, 90 kg B per hz at 30-35 deys #nd 90 kg R
per ha 60 dsys aftar gcxminat;on was recomnended, Ingle
et al. (1985) corried cut investigations to study the
offect of fortilizer doses with apzacing on the yleld of
Clocimum during 1963-84, They observed that wider spacing
(75 x 75 cm) was significantly superior to nerrow ' specing
{50 x 50 cm) in both cuttings snd elso in totel yield of
dry follage. A fertilizer dose of 90 kg N pexr ha wes found
to be significantly superior to 60 and 30 kg N per ha.
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2.5 Growth regulators

Choucdhari (1979) stuslied the effect of growth
regulators such as NAA, 2,4-D, GAS, Malelc hydrasidas,
banzimidazole and Cnloro chloride on essentiel oil content

of Oclmum gsanctum Meleic hydrozide {200 ppm) significantly

increased the yield Of oll in leaves znd inflorescencas.

Dey and Choudhari (1984c) reported that the cssential oil
and eugenol content increased in Ocinum sanctum plents
(4550 days old) after foller spraying with gibhersllic acid
and kinetin (50 and 100 ppm). They elsc obssrved that
maximum increese in éaaontial oil end euganoi content was
obtained after treatment with GA, (100 ppm) at mid-
reprxoduction stzge and Gbs treatment was algnificently
superior then kinstin in increasing plant height snd totel
herb, while chlorophyll, protein and carbchydrztes were
incressed more by kinstin., Bl 3shhar et al. (1984) treated
Q¢ basilicom plants with GAS at 30-150 ppm in June, August,
October end one nonth after tranaplanting, cne month sfter
firat harvest and one oonth after second harvest respectively.
Thay found thet herbage fresh welght and essential oll

vield increased in all cases wiih GA, retes up to a maximum

3
of 90 ppm and then declined. Mouss and EL Emary {(1984)

in their investigations with 0. besilicum, sprayed eas
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(50, 100 and 200 ppm) or MH (100 and 200 ppm) four times
(one for each cut) and chserved that GA. considerably
reduced plant height, numbar of brsnches psr plant and
herbsge yield. (hereasas MH especlally at 200 ppm recuced
height of the plant but increased the herbage yield end MH
st 100 ppm greatly incresased the number of brax;che- per
plant, Oll content was increased Qigniﬂcmtly by GAS at
50 ppm and MH at 100 and 200 ppm. Pouchs (1964) sprayed
young plants of Hibiscus abeimoschus, Pelargonium rossum

and O, gratissimum with 0.02 per cent gibberellic acid.

He found that Hibiscus abalmoschus grew to & height of 108 cm
compared to 74 cm in controls and produced about twice as
many buds. Green matter production was pot incressed in
Pelergorjiin rossum and Q. gratissimum but essential oil
content of O. gratissicum was 0.518 per cent canpa_rod to

0.229 per cent in controls.
2.7 Seascnal varlation

From very early timss ltself ssascnal variation
of the -ctin principles in essantial oil bearing pilesnts vas
recorded., Variation in concentration of active principles
Ray be to a considersble extent, dus to climetic conditions
of the area from which the materials are collected
(Chakravarthi, 1970).
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Creysnyh (1956) showed O. gratissimum to be a
short-day plant and reising sesdlinga undsr short day
conditions (15 days) in frames, covered from 4 p.m. to
8 p.m. was found to hasten early develorment and increased
. the yiild Of green matter and sesd. Ghosh and Chatter jes
(1975) reported that Polmaross possessed the charecteristics
of long day plants and reported promotive effects of light
on biogenesis of essential oil formation. Long day
conditions wes acccmpanied by increased foliar growth and
sccumulation of dry matter. Investigeticne of Pareek st 3.
(1980) from experiments conducted during 1973 and 1979 crop
yesars in Delhi conditions indicated that O. ssnctum cculd be
grown os a'short duration (115 deys) kharif crop. Bslyan
st al. (1982) reported that in Ciocimum lcﬁg days and high
tamperature vere favourable for plant grouth snd ﬁlqher
oil production. Investigaticns of Putiefsky (1983) on
influence of tempersture and day length on growth end
germination of Ociwmum basilicum and Origanum yulgare

indicated that only tempersture had a positive influence on
planfi height. He alsc observed that'fruh Yield wvasm
significantly :l.nt’luenced by day 1ength anad’ tmpcratuu in
all the three hanraatl of both the species.
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Bradu at al. (1977) xeported that ratio of linslool
t0 linalyl ecetats in oil of Mentha gitrata vas somavhat
sffacted by maturity of the plant, the time of harvest and
enviromsentsl and sessonal variaticns. Investigations by
Adams (1979) on diurnal variaticns in teipenocids of
Juniperus scopularum revealed that there ware significant
differences in the samples taken during winter and sumrver. -
Dey anad Choudhari (1980) determined the total essential oil
and eugenol conteant of 0. sanctum in different xonths
sterting from October to March. They found that the total
oil ~cnnten£ vas lowest in the month of Cctober, which
gfadunlly incracsed and xesched a peak in December (0.679
per cent) and dsclining thereafter. A similar trend in
sugenol contsnt vas chaerved as th;t of total oll. According
to Fleisher (1$51) in Ocimum basilicum at the sawe
phenological stege, the ccntent of assentiasl oil in the
plant increase towsrds sutumn. Kurien et sl. (1904) were
of opinion that the high yield obtained for Clocimum during
October was due to favourzble seaszon prevailad, which resulted
in incressed plant height and number of branches.

Investigations of Hotin (1968) revealed tnat
atmcspharic tamperature had the greatest effect on csatnt;al
©il accunulation. Hs cbssrved that in Menthol mint and

-



Esst Indian basil leaves and clexy sage and Lavander
inflorescences, a rise in tempsrature to 23-25°C increased
the essential oil content but reduced the menthol content
of mint essential cil. Sinha and Jes (1954) reported that
both spread of germination and its percenteges in Q. ganum,
O. senctum and O. basilicum were very much related to the
charactecistice of temperature betwsen the range employad

and scarificaticn.
2.8 Growth charecters

Sobti at al., (1578a) obsexved that O. gratissimum,

Q. viride and O.suave had heights of 240, 176 and 125 cm
8nd leaf blade sizes of 9.8 x 4.4, 8.7 x 4.42 end 3,97 x

J.11 cm rempsctively. According to Paresk et al. (1980)
Z.ganctun had a mean height of 66.6 cm and 78.1 om at

SO0 per cent flowering stage and early seeding stage respe-
ctively. They olso found out the mean number of branches

@s 24.1 and 24.3 respactivaly. Balyan (1981) suggested &
qQuick and ncn-destructive formula, L x W x 0.612 for £inding
out the leaf area cf Mentha and Ocimum. Accordinﬁly the

cElculated leaf araa of CLOcipum Has 18,781 caa. Rurisn
ot al. (1984) recorded the plant height and total number

of branches of Clocimum during firsi, seccnd and third
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hazvaest pcriods; According to them, Clocimum had 17.5,
18.6 &nd 16.7 bBrenches during the three hervest ssaszons
resgactively and the corresponding heights were 82 cm,
119.4 ¢ end 24.7 cm
2.9 Relationship between growth parameters snd eccnomic
yield

Lsavaes are the principal organs of production of
photosynthates and hence, higher the leaf area, Emore is the
interception of light, leading to higher net canopy
photoefntheaia and higher dry matter production (Nichiporovich,
1954). He opined that, to obtain high yields, leavez must
photosynthesise as much as peossible and eventually trensfer
material to economicolly importont paétn of the plant. But
increase in lcaf ayea keyond optimum, only resulted in a
decredsed nat assimulation rate due to self shading., He was
of the cplnion that leaf ares varilation is meinly responsible
for the yield vardistion in plents. Watson (1952, 195%6)
suggested that verletion in yield due to vorletal, fertilizer
and seazonsl effccts manifested mainly through veristion
in lesf srea. The yield depended on the size, efficiency
and duraticn of photosynthetic aystem. He concludsed that
leaf areca contributed more to biological vield., 1In other
words, the leaf surface which intercepts sclar rsdlation wes

pore dwportont than photoaynthetic efficiency per unit area.



Thorne (1971) cbserved that growth and yleid of
crops vere freguently correlated with leaf area index.

Yoshida (1972) concluded that leaf area index and
photosynthetic rate apreared to be the msjor dsterminants

of crop growth rate and total Ary matter producticn in rice.
Hath end Bheradwaj (1575) chassrved thet total Adry matter
production is positively correlated with leef area, lecf
area duration and photosynthetic efficiency. Emphasising
the importance of leaf ares, Watson and French (1962) opined
that varieties differed from ona another in leaf .érea
production end in net assimulation rete. Hurameto et al.
(1965) cbserved thut Aifferences in the rate of leaf area
development were gssocistad with dry m;ttgr production 4in
cotton. Heath and Gregory (1938) found thet dry matter
production could be determined by leaf ares and net assimu-
laticn rate snd hence, the varlation in dry matter production
was mainly attributable to variasticon in leaf area emong the

genctypes.

Stern and Donald (1961) reported that crop growth
rate vas infiuvenced by lesf aszea index, dry matter preductioen

increased with increaze in leaf area index.

Locmis and Williams (1963} were of the opinion that
leef photosynthetic rote wvas a powerful fector in destermining
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crop growth rata. Tha totel dry matter preduction of crop
community was influenced by crop growth reate which in turn
was affectad by lesf azes ikdal, llaai photosynthatie rets
and l8af angle. Wallace and Munnger (1965) noted in

bean variesties that high leaf ares and leef area ratio lead
to higher yields. Kslpan and Xoller (1977) cbserved that
icaf srea grovwth rate was positivaly correlated with plent

growth rate in soysbean.
2.10 Harvesting and yleld

Accoxding to Pravdoljubova {(1958) in Jubilee bosil
the maximum total green mass and cil yileld per plant was
reached during seed ripening, vhen brocts in the lower half
of the centrezl infloreecence vere turning brown, Investi-
gations conducted by Sobti st 2l. (1978e) at experimzntel
and medicinal garden of Reglonal Research Leboratory, Jamsu,

on g&_gratiaslmum, &, suave and g, viride Andicated that

harvesting time waps 10-15 Adays after flowering and the
herbege yields per plant in one cutting was 575, 450 and

495 g raospectively. Studles by Sobtl et al. (1979) revealed
that transplsnted crops of RRL-07, O. senctum, O.gretissimum

(strain ¥o.1), O. grotissimum (strain No.2) and

G. gratissimum (fmproved straln by pelycross technique)
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produced herbage yields of 77.5, 42.5, 39.75, 60 &nd 74
tonnes per ha and oil yiclds of 57.8, 37.5, 50.25, 62.5
and 98.75 kg per ha respectively. Pareek gt al. {1980)
geported that ylelds of herbage and oil were highest in
Q. sanctum when the Cxop was harvested between the early
(aga 100 doys) and late aeeding (age 115 days) stegus of
growéh. whercas the ecugenol content was higpaat at late
geeding stege. He alsc auggested & harvesting height of
15 cm sbove ground level. Fleisher (1981) studied the
essentinl olls from two varievies of C. basilicum in lsreel
and fcund thet the oil content increased as the plent
davelcped end reached its meximum in the full blocm atage.
Trivedi et al. (1981) observed that, of the fourtesn
selections of Ocimum species tried at Indore station of
All India Co-ordinated Improvement Project for Meglicingl
and Aromatic Plants, the following gave best herbage and
oil yields, Q. gratissimum BC 111001 (1025 g per plants

63.47 1/ha) and C. gitricdorum EC 110586 (753 per plant;
57.9% 1/ha)l.

According to Bolyan et a2). (1982) in Clocimum, oil
content as well as sugenol content were maximum at flower
initiaticn end seed setting. stages and the content went

down at full flowering stagem. They were of cpinicn that
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in the firxst yezr 2-3 harvests cculd bs tzken and these-
after four harvests (May, July, Saptembsr and Dacember).

A harvc'sting helght of 15-20 cm abcocve ground level was
recomzended in the first yeoar, 20-30 ¢m in the second yesr
and 35-45 om in the third yeer. They reportsd a total herdb
vield of 554 g/ha and oil yleld of 166.2 kg/ha for
Clocimum at & spacing ¢£ 40 x 40 oxm. Investigstions of
Peresk et al. {19820 showed that the crop O. gsanctim
should be hazvested at full dloom pericd (90 days) when

it possessed optirun 0il and maximum eugenol in oil. They
found cut that the increase in the herbsge yiéld was in .
the ratic 137 between vegotative (12.9 ¢/ha) and seed
maturity stsges (91.01 g/ha). The 0il yields bestusan
vegetstive and sesoed maturity stages werc 22.96 and 56.76

1l per ha &nd eugeonol ylelds wore 11.23 and 20.5 1 per ha
tespectively. The hervesting heignt recommendzd wes

10-15 o over ground level. Sobti and Pushpsngeden (1982)
reported s fresh herb yield of 40 tonnes/ha and oil yleld
of 160 kg/ha for improved strain of O. gratissimum {RR1-08).
They cbsarved that a crop of ocixum sown in Februsry could
be harvasted by the middle of April, July and middle or
end Of Septomber and suggestad & cutting height of 20-25 cm
above ground level. Asthana and Guptas (1984) raported



26

that optimum 0il and eugencl ylelds were chserved in

Q. penctum when the follege was hanipicked &t 50 per cent
flowering stage compered to pre-flowering and complete
flovering stoges. Choudheri and Bordolol (1984) obscrved
maxirum pooled yleld (tuo years) of herb (84,48 tonnes/ha)
and oil yield of (44.28 kg/ha) in Q0. gratiseimun under s

specing of 45 x 45 cm. Kurlaen aof al. (1984) reported thot
Clocimum cxop under Odakkell conditiocns could give herbage
vields of 1.3, 7.3 and 3.2 tonnes peyr ha and cll ylelds of
9.1, 40.5 and 15.9 Kg per ha ;eapectivaly in the firset,
second and tnird harvests. They cbserved full flowering
stage to be the optimum time of harvesting. Sethi (1965)
raported that full bloom stage (90 dsys) is tha bast stege
for harvesting O.sanctum end at that time it contained
meximum eugenol in oil. According to Choudhari and

Bordoloi (1986) four cuttings could be. szken in O.gratissisum

and asong this the sscond cutting yielded maximum oll.

They also cbserved@ that 0. greatissimum produced highest

pooled (two years) yields of herb (71.1 tonnesa/ha) end oil
(387.2 kg/ha) vhen acwn in May followed by April (69.1
tonnas/ha and 376.1 kg/ha). Choudharl et al. (1966) reported
wmaximum herb yields of 35.88 and 40.05 tonnas pef he and

oil ylelds of 150.7 and 268.9 kg per ha in the £irst and
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second yaer respectively for 0. gratissimum undex doaes of
Hzeg Ploa KiQD kg/ha. They alazo observed & positive
corraiation (r velues 0.93) batwesn herb and oll yield,

vwhere regreesion ecuation was found to be Y = 5,20 x « 1.72.
2.11 011 anQ eugenol content

Nadkerni and Patwardhen (1952) cbserved that the
geed of O, sanctum yielded 17,62 per cent fatty oll with
good drying properties, FPravdoijubova (19%8) raeported that
the highest oil yield from Jubilee basil (0.91 per cent) was
obtained when the seed atarted—tq ripen in the lowar whorls
of the centgel inflorescence. According to C5IR reports,
the leaves of O. sancium on stesm Alstillation yielded a
bright vellow oil posssssing pleassnt odovr cheracteristic
of the plent with spprecieble note of cloves (Anon., 1966).
It was also noted that 0. ssnctum grown in Ghazlpur (Rrishna
Tulasi) possesaed 45-T76 per cent phenols, Sri Tulasi
yielded 50-76 per cent phenols and ancther semple of
O.ssnctun from Allahabad conteined 71 per cent eugensl in
oil. Guenther (1974) cobserved that the leaves of Q.ssnctum
on stsam distilliation yvielded 0.7 per cent essentizl oll
having strong odour of cloves., Vaidys (1977) reported that
O. genctum yieldad an oil with herbal spicy odour centaining

"



65-79 per cent eugenol snd stressed the importence of
cultiveticn of this plant, Investigations of Scbti st al.
(1977) on Q. yiride indicsted thet ycung shoota in both
Llowering and post flowering plenta gave high oil yield of
G.68 par cent (FkB) end 0.25 per cent (FiB) respectivaly.
Lal ot 21. (1978) observed that water distiliation of

Q. ssnctum ylolded 0.7 por cent oil and eugenol content by
Gas Liquid Chrometography (GLC) was 70.5 per cent by veight.
Sobtl st al. (1978a) empioyed hydro-Aistilletion method

for extraction of o041 from O. gratissimum, C. zuave and

0. yiride and the 0il ylelds in percentage warc 1.8-2.0,
1.8=-2.3 and 0.3-0.7 respactively. They also found cut the
mejor constituents of essentiel oils using GLC and Thin
Leyer Chromatogrephy (TLC). Accordingly g.; gratigsismum

contained 70 per cent eugencl, ¥. virids contained

78 per cent thymol and 0. suszve possessed 44.7 per cent
assgulterpene alcohols,. Choudnesrd (1979) extrected the
eszential cil of J.ssnctum by hydro~-distillaticn snd xeportsd
that maximun oi) content on dry weight basis (CWB) was in

the lezves (1.3 per cent) folicwad Yy inflerezcence

(0.45 per cent). He also cbserved that defloration csussd
considersble dacrsases in oil content. According to

Sobti et al. (1979) the oil contents in RRL-07 -(New specles
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synthesised) O. pangtum, O. gratissimum (strain Ho.1),

G, grotissimum (strain No.2) and 0. gratissimum (improved
strain by polycross technigue) ranged from 0.06-0.1,
0.07-0.1, 0.12-0,15, 0.17-0.25 and 0.35-0.5 psr cent
respectively on f£zesh whole herb basis. Dsy and Choudhard
(1980) exployed TLC methcd for determining eugencl content
in essential oil of O.ssnctum. They ware of opinicn thst
the result of .coloriretric method wes sufficiently
reproducible and it.czn boe used for routine work for esugenol
estimation. Investigaticns of Pareek at al. (1920) showed
that the average oil content on fresh wsight bui'n in the
whole herd (at maturity) .c! O.ganctum was 1.4 par cent,
_qtm-l-? per cent, leaves-2.15 par cent, inflorescence
0.38 per cent and sesd-0.263 per cent. It vas also noted
zhat young growing lesves borne &t the top of bronched
possessed less cil content then full grown mature lezves.

A maximum eugenol content of 52.2 per csnt in o6il was slso
reportsd during the late seoding stege. 3obti st al, (1980)
observed that the two parental -.txaina of Clccimum, nemely

©. gratissioumn (Race Ko.1). Q. gratiosimum (Race ¥o.2) snd

Clocimum yieldsd 0.15, 0.08 and 0.5 per cent essantial oil
respactively. They used the technigues of TLC and GIC to
identify and estimsts vericus mejor chemical constituents
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of essentiel oil and found that Race Ho.1, Race No,2 and
Clocimum contained 45-85, 50-80 and 70-80 per cent eugencl
in the essential oil respectively.

 Balyen st g_i_. (1982) were of opinicn thet the
hagrvasting of Clocimum aﬁould be done without inciluding the
woody atem porticn vhich contein only negligible oil, alwmost
all oil is stored in the leaves., They alsv cbhserved thet
distillation of oll should be cerried cut within 6-8 hours
©f harvest, further deley causz? considerzble loss in
yvield end quality of oil. Chatterjes et al. (1992)
identified eugenol and linalcocl of Q. sanctum and O.hasilicum
oils renpcctively_ uaﬁlnq‘ TLC, GLC snd IR spactrometry end
found that these two compounds possessad nmatiéidln
activity. Dsy and Choudhari (1982) charactarised leavas of
differant ages of O.sanctum mich as young, premsture,
rature and senescing on the basis of level of chlorophyll
and protein and activity of catslase and the changes in \
essentisl coil and its major componeants. It was chzerved
that the free phenol and essential oil content decressed
but polyphenol) oxidase and p-r;oxidau increassd with leaf
age. Pareek gt al. (1982a) conducted experimsnts in
9,;.- ganctun during 1980 and 1981 crop seesons and using
hydro-distillation method, the fresh harbage was distilled.



They found gut that ¢ll contant in the herbage was maximum
et vegetetive stage {1.73 per cent, D¥WB) because of the
predominence of loaves over stem part in the produce.

A constant decline iq @il content from 41 per cent at ssed
maturity stege over vagetative astage was chbserved with
ircrease in age Of the crop and suggested that it might be
due to the shedding of lover leaves cnd leaf sonesaan at
naturity czusing Cecline in oil content of ths foliage znd
gain in welght of sten in the produce ot maturity. The
eugencl content estimsted uelng gus chromatogrephy (GC) at
full bloom stage was 53,5 per cent. Purl (1982) reported

that & strein of Q. gratissimum namsly Ciocimum contained

63 por ecent eugenol., According to Dey snd Choudherd (i?SS).
of the three major components of J.sanctum oil, eugenol and
methyl sugenol decressed with progross of leaf age hut
caryophyllene incroased. Rair end Kurian (1983) reported
that the 0il of Cloclmum contslned 70 por cent eugandli.
Aecording o Dey end Choudhari {1984e) hydro-distillaticon
mpthod of Veon-Rechenbayrg could Liz used to deternine essential
01l content in 0. sanctum and they fcund out that the lest
conteined hichest parcantego of essentliel oil (C.9%7 per cant)
folicwed by tne infloresconce (0,28 per cent) and stem

(0.09 per cent) and rocts are develd of essential olls.

19
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Using GLC method of anslysis, they identified ten
components, of which the three major c;:npamnu ﬂmly
sugenol, methyl eugenol and cerycphyllene contributed
sbout §5.42 per csnt of total oil. Fhilip and Damodeyan

- (1983) employed hydro-distillstion method to extract
volatile oil frocm differsnt varieties of G. ganctum, ,
They sls0 estinatsd eugenol, methyl sugencl and hydrocerbons
using TLC method &nd were of opinion that ZL.C method can
nmo u a finger print for G.C. They Mmt-.ifhd and
chucouuna tvo chemotypses in the locel O. L__q_h_n
pepulaticn, & purple variety and a greenish variety lLioth
containing msthyl euganol end & gresn c¢oloured variaty
containing eugenol as the predominent constituent cf the
oila.
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UATERIALS AND METHODS

The pressnt investigaticns on the evaluation eof
SGcimum lines for hazbige yisld, oll content and eugenol
wers carried cut at College of Horticulture, Vellanikkars
during 1985-'a6,

3.1 Haterials

Twanty five Ocimup lines collected from differsnt
geographical regions were ussd for the study (Table 1).
The experimant was laid out &n simple lattice design with
four replications.

The 3oll at the expesriments) site is sandy lcam
wvith moderate fertility end good drainage. The meterclo-
gical data during the cropping ssascn are pressntted
(2ig.6, Appendix I). '

Hathods
3.2 FPreparation of nursery

Seeds of Ocimm lines vere tested for their viability
and those heving more then 70 per cant germination ware
uged for the experiment, Nursery beds of 0.5 m width,
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sable 1. Cheracteristics of different Ccimum lines

L

s Lines Zource Colour of leaf

1 Clocimea U.A.53., Bangelore Creen

2 Ogimum genctiun Mannuthy, Trichur Purple

3 Octismum sanckum Vellanikkara, Trichur Gresnish purple
4 OCcimum sanctum vithura, Trivendzum Green

'8 Goimum-gratissimum Pale, Kottaym Grasn

é M\’M Puthur, Trichur Gresnish purple
7 GCcisum ganctum Ksttskkada, Trivendrum Greenish purple
8 JUglwmur sanctum Gtteppalos, Falghat Gresnish purple
¢ Ocimun senotum Xolazhy, Trichur Graen

10 Qcimum gratigsimum Pals, Kottayam Grean

11  Ocimum ganctum Cherpu, Trichwur Furple

12 Oeisum ganctum Heyyordmsa, Trivendrum Purple

13 Qolmum ganctum Rellankara, Trichur Purple

14 Ocimwm ganctum Vallmikkara, Trichur Green

15 Ogimum gratissimum Vellisnikkars, Trichur Green

16 Coimum sanctum Hettliesery, Trlichur Purple

17 Ocimum sanctum Perunbavoor, frnakulmm Greenish purple
18  Ogimum ganctum Thiruvanbadi, Trichur Green

19 Ocimum gpatisgimum CIMAP, Lucknow " . Green

20 Coimum gratiasimum UAS, Eengalore Cresn

21 Oghweum sanotum Wllukkars, Trichur Purple

22 Ogimum sanctum Viyyur, Trichur Gxeenish purple
23 Ceimum sanctum CIHAP, Luckncw Light geesn

2¢ Ocimum senctum - Viyyur, Trichur Green

25 Ocimw gqratissimum VU.A.3., Bangalore Greasn




0.1 m height and 2 m length ware tsken and well menured
with well rotten cattle manurs, Since sseds are tiny, they
wers mixed with squal quentity of ssnd and scwn uniformly
on nursery beds. After sowing the sseds, & mixtuze of
cattle msnuxe and goil was thinly spresd over the sesls and
irrigated vwith » rose can. BEHC-10 per cent was also
sprinkled srcound nurasery beds to prevent the attack of ants
and termites, The beds wesre irrigated tulce delly.

The seads of Coimus gratissisum and Clocimua
germinated within 6«12 dsys of socwing, while both purple
and gresn tyﬁs of Ocimxs sanctum tock 10-14 days for
germinstion.

3.3 ZExperimsntal plots
3.3.,1 PFPreparation of land

The land was well prepsred vith thres ploughings so¢
as to obtain a medium fine tilth. Cattle manure wes
spplied beforae the third ploughing. Plots of 2 m x 2 m size
wars preparsd and in each plot four furrows were taken at &
distance of 0.5 m in betveen them.

3¢342 Application of manures and fertilirzers

Cattle manurs at s rate of 10 tonnes/ha was
incorporated into the soil before the third ploughing.
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The !ort:ni.aur dose of 680:80:30 kg/hia was also £ollowed.
Half nit:égen, full quantity of phosphorus and potash were
spplied as basal dose in the fotn Of urez, superphosphate
and muriate of potash respectively. Remalning helf portion
of nmitrogen was applied after one month of planting.

3.3.3 Trensplanting

The ssedlings vere transplmnted to the mainfield at
4~5 leaf stage during the month ¢f Jenuary. '_x‘ho specing
betveen pleénts withip & furrow was 0.5 m, sccommodating 16
plants in @ plot. Tenporscy shades vere provided to protect
the young seedlings from direct sunlight till they established
in the fleld. Gap £illing was carried cut within seven days
of transplsnting.

3.3.4 After cultivation opersticns

The plants vers irrigated daily for 15 days till
thay were established and aftsrvards they wore irrigatsd
at an intervzl of four days according to the reguirement.
Wesdiny wes cerried out three times. During rainy season
earthing up wes Eqno. as & result of which the furrows were
turned up into ridges to avoid water ategnation. HNo serious

1

pest or diseese was chsexved axcept for & mild attack of



white grub which was effectively controlied by incoxrporating
BHC-10 per cent.

3.3.5 Hazveating

Three hervests were made in sn year when the plants
flovered unifoisly. First hazvest was taken during the
second weck of April, second during the last waek of July
and finel during the seccnd week of NMovember, The crop vas
cut at a haight of 20 cn above ground lavel and the field
was irrigated thozoﬁthy for the rejuvenation of plants.
Observations recorded
3.4 OGrowth paremeters

Froa the cantro of a&ch plot, five plants were
mezked cut for teking morphological observaticns, after
lesving boxder plints. Fivae cothex plants in the plot were
utilized for toking obssxvations on yield at each hervest
and for recording dats on essentisl oil yield,

Chservaticne on growth characters namely height, |
spreed and nuzber of branches of a plant sare token at
monthly intervals from Janueyy 1986 €o Kovenber' 1986.

3.4.1 Plant height

Height of the plant from ground level to the tip of

the longest brench was measured (cn).
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3.4.2 Spread of plents

Haximun horizontal extsnticn of brenches in: the
north-south and east-west directicns were messured and
gultiplied to get actual asproad of the plent {cnzi.

3.4.3 Helight at first branching

Height of the plant from ground level to the
brsnehing point ves measured (cm).

3.4,4 Totsl number of brenches

The totsl nwcber of branches in the chbaervetion
plants were countad and expreszeed in nuxbhsrs.

3.4.5 ¥Numbsr of ‘dsys to blcminq

Number of days teken for first blooming efter
trensplanting end nunber of days tsken for blooming after

first and second harvests vere recorded,
3.4.6 Intervals of #lushing

Rumbsr of dsys teken for Zlushing aftor ezch harvest

uaa recorded.
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3.4.7 Luaf area

From each Ceimum line 10 leaves were selectsd and
using the ralstionship between length snd width and mesa
. area of leaf a correcticn factor was uorked out using the

formulas _f_a__
LXW
Where

KA i the area of lsaf from graph
L 1g the maxivum langth of leaf
W i3 the mextimum width of leaf,

Then leaf erea was calculated by multiplying the maximum
length and width of leaves with tha correction factor.

3.8 Tield parameters at sach hirvest
3.5.1 Herbage yield per plant

The hexbage yleld fxom five plante in esch plot was
racorded and the average hexbege yield per plant on fresh
. waight beaia was cslculated. DPry weight of the herbage was
alsc estimated after drying the herbage to constant weight
in an cven at 807,
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4.0

3.5.2 ‘Herbage yield per hectsre

Frem the average herbage ylield per plent, the
herbage yleld per hsctare was ¢alculested on fresh ss well
as dry wesight basis.

3.6 Chemical analysis
3.6.1 Essential oil} content

The essential oil content was estimatad by
sxtracting the hezhags in clevenger trap appasratus afear
etch harvest. Bince the density of oil i3 less than water,
the trap spescified for lighter oils (than water) wes used.
One hundred grams of tho chopped plant raterial was taken
in a one litre flask and 500 ml water was added. This was
heated and the 0il was collected for 2) hours and expressed

in percentage.
3.6.2 ©1l yield per hactere

The yield of oll per haectsre was celculated by
sultiplying the yield of fresh herbage per hectare, with
the percsuntage recovery of oil.

3.6.3 Eugenol centent snd eugenal yield par hectare

The percentage of eugenol in the oll was estimated
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by thin layer chromatography (TLC) technique using
E‘olin-clocalm reegent (Dey eand Chouchari, 1980). Thin
layexrs of 0.25 ¢n thickness were made on TLC plates using
silica gel. These ware drled in chromatographic oven at
110°C for 3¢ minutas. After cooling the plates to room
tenperature, il was spotted on this leoysr using a
nicrosyringe. 7The eh:mutographié plates were then kept
inside & chambar ssturates vitih benzeno. When benzene had
ascended to the dasired hsight, the plates vere tzken out
and dried in roon temperature for 15 minutes., It was
again dried in a chremetographic oven at 110°C for

15 mirutes and kept ocutside at room .tmpezame for 10
minutes., Then chrmato@zaphic plates vere kept inside t'
chember ssturatad with fodine vwapours for developing spots.

)
The spots were acraped off and sugengl was sluted

from them in 3 ml of 80 per cent ethanol. The colorimetric
estimation of euganol is based on principle of reaction

©f phenolic coopounds with alkeline Folinecioccelten
rasgent. Yrom the supernatent glooholic extract, 0.5 ml
poxticn of elute was transferred to & ciasn test tabs and

3 ml of 35 per cent eguecus sodivm carbonete " end 1 m}l of
Folic-ciocalen rengent (1:110 with dlstilled woter) were
added. After 15 minutes, the intensity of colour wes
measured at 660 na in spectzonic-20. Eugenol Leing a
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phenolic compound gave & blue colour with Folin-ciccalteu
reagent and the intensity of colour vas found to be
directly proporticnal with conccntution of eugenol.

Eugenol yield par hectars was czlculsted by multl-
plying eugsnol percentege with oil yleld per hectare.

3,7 Selecticn of batter types based on colour, sroma
and f£lavour

The Ocizum lines were scorsd for leaf colour and

sroma using the following scoxes.

Leaf cclour Scores af arcxe Scores

Green b § Highly arometic 1

Light green 2 Hoderately 2
arcmatic

Greenish purple 3 Slightly sromatic 3

Purple 4

3.0 GStatisticsl anslysis

The data collected on yield sud quality attridutes
vere enolysed in a nicrocomputer_ vaing standard statisticsl
methods specified for simple lattice design (Fense and
mkham.. 1985) and the superior lines were coopsred.
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RESULTS

The sesults of the Aifferent aspects of
investigations are presented under t'.hcktonoul.ng nctiop-.
The analysis of variancs tables for the different
chagacters are nppin«dqd {Appendices II ¢o XII).

4.1 Growth paramsters
4.,1.1 Plant height

The dats pertaining to the plant height axe
presented in Table 1, which was taken at monthly intexvals
from January 1986 to Rovember 1986 and the anslysis of
variance, in Appendix 1II. ‘

The data on plant height revezled that generslly
the height of the plant increased progressively from
Jagusry to Hovesber. In June, July and August the relative
incresases in height for all lines were greeter comparsd to

other months. .

It may be sesn that during Janusry the plant
haight varied from 10.94 cm to 36.41 cm. The slx diZferent
lines which recorded maximum heights during this month
include 1ines 8, 2, 3, 9, 5 end 13 and Line § differed



Table 1. Plant height of Ccimum linea (cm) from Januvary 1986 to Novembar 1986

oiilu‘ January ¥ebruary March April May June July Augusat Septenber Octcber Novenbar
lines ‘ . ’ :
1 -15.59 43.76 44.92 49,24 56.65 86.33 121.06  143.85 149.39 181.33 165.91
2 31.29 43.87 46.04 49.27 58.41 72.88 91.22 101.05 106.56 122,67 130.31
3 30,42 37.5% 47.83 50.55 67.69 75.84 99.47 102.75 116.54 120.83 126.35
4 26.75 40.94 43.75 45.00 50.97 56.69 77.02 88.28 93.78 97.50 103.18
5 27.55 48.27 49.49 50.45 $8.80 68.80 101.78  127.96 137.12 139.73 162.29
s 26.21 42.89 47.79 _ 52.14 60.17 67.34 90.84  106.39 114.01 117.58 130.90
ST 10.94 31.45 35,58 46.34 51.72 64.49 84.58 89.12 107.11 110.90 121.62
8 38.41 47.86 49.43 53.65 67.15 74.66 94.34 103.60 110.98 119.87 128.08
9 " 28.66 37.19 40.69 41,29 47.20 " 58.89 76.34 87.22 95,25 99.88 104.12
10 19.93 42.86 52.12 59.63 60.27 72.88 110.30 136.76 138,46 153.78 169.36
11 21.93 35.01 42.73 47.11 51.76 61.45 88.39 95.24 ©  109.29 112.67 128,71
12 15.51 31.02 39.01 40,69 54.83 61,77 83.34 95.34 102.17 119.67 138,43
13 27.33 38.54 41.58 43.81 59.22 64.88 88.78 101.04 104,34 115.38 131.70
14 24.45 35.62 38.18 38.94 45.82 57.99 74.76 83.67 92.55 96.38 103.85
15 13.41 31,78 42.81 39.87 45.07 77.28 102.86  120.30 135.93 139,00 158.96
16. 26.52 38.91 41.54 48.20 55.58 65.79 86.35 95.46 104.95 113.87 130,59
17 26.22 39.33 -41.71 46.03 51.92 65.18 80.12 93.64 104.28 . 115.87 131.31
18 25.05 38.96 39.93 41.11 43.75 53.26 74.40 79.92 85.80 99.18 92.15
19 16.81 45.06 49.92 44.88 50.03 +67.88 103.90 126.12 137.04 149.00 162.19
20 13.02 30.44 42.21 44.36 49.35 69.23 94.49 120.19 131.92  141.13 138.80
21 24.35 33.63 35,52 40.63 49.33 58,63 76.28 84.03 89.68 110.00 125.39
22 25.65 42.37 42.71 43.83 58.79 66.97 _  B9.26 99.88 105.24 .127.68 139.78
23 26.30 43.52 44.24 46.90 49.75 56.47 63.38 69.84 75.75 B1.55 82.27
24 26.10 37.03 38.87 39.76 42,27 56.38 68.19 76.19 98,98 110.50 94.86
28 12.66 30.82 37.41 42,03 47.04 65.23 105.18  121.32 123,86 143.25 159.29
cD 0,08 3.542 3.778 3.420 4.005 . 3.910 4,583 4.707 5.544 6.180 g.7%6

6.554

(3 3
o



significantly from others. The height of Ogiwum lines

in February ranged from. 30.44 to 48.27 cm. Lines 5, 8, 19,
2, 1 end 23 recorded maximum heights raspectively and

among these lines S and @ Adiffered significantly from others.
During March the plant height differed from 35,52 to 52,12 om,
Lines 10, 19, 6, 5, 8 and 3 heving meximum heights during
this month did not Aiffer aignificantly. In April the
maxinum plant height chserved was 59.63 cw and minimum

38.94 cm. In this month lines 10, 8, 6, 3, S and 2 recorded
top heights and of these line-10 differed significantly frem
others. During the month of Nay the maxisum and minimum
heights chserved vere 67.69 o and 42.27 cn respectively.
Lines 3, 3, 10, 6, 13 and 5 showed maximum heights and
amcng thess lines 3 and @ Aiffered significantly fsom other
four lines. The plant height during June ranged from 53,26
to 86,23 ca. The li?; different lines which racorded maximus
helghts were lines 1, 15, 3, 8, 2 and 10 of these line-1
aiffered significently from others. Wnile in July the plant
halight ranged from 63.38 to 121.06 om. Lines 1, 10, 25, 19,
15 and 5 shcwed top heights in this month and lines 1 and 10
differed significontly from others. During August, the
plent height varied from 69.84 ca o 143.65 c. Lines

1, 10, S, :19. 25 and 13 recoxded top haights and of these



45

e
| A

" lines 1 and 10 showed significent difference from others.
In September the plant height veried £rom 75.75 %o

149.3% cne  Lines 1, 25, 20, 5, 19 and 15 showed maximum
haights and 1lines 3 and 25 differed significantly from the
other four lines. Wheress in Cctober the range of plent
height was from 91.5% to 153.78 em. The aix different
lines having meximum helghts during this month were 10, 1,
19, 25, 20 and 5, of these line-10 Aiffered significently
from cthers. Durlng.ﬂovusbor the maximum height reccrded
was 169.36 om and minimum B82.27 en. Lines 10, 1, 5, 19, 25
and is which recorded maximum helghts showed no algnificant

differercs.
4.1.2 GSpread

Data on spread of 35 different Ceoimum lines
are pressnted in Table 2. The analysis of varisnce is
given in Appendix IXX. In ganers)l most of the lines
exhibited meximum spread during July. Among the 25 lines
gtudied line-1 showed maximum spread.

?

365 cm®. Lines 3, 10, 1, 18, & =nd 17 showed meximum

In Jenuery the sprasd differed from 64 cm

spread during this month end line-3 differed significantly

from others, In February the minimum 2nd maxiwum spreeds



Table 2. Spread of Ocimum lines (cmz) from January 1986 to November 1986

gfimum January Fabruary March April May June July August. Seéptember October November
nes
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 1997.75  2701.67 ~ 2B56.25 4674.80 5513.45 6829.24 4397.25 6809.19 5679.00 5797.90
4 129,75 1439.50 2060.96 2318.30 4042.24 5B844.06 6035.96 4018.50 7056.91 6437.50 6098,75
5 379.75 1358.00 1812.89 2192.50 4541,.27 6579.42 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 64%2.22 6853.00 6532.25
7 64.00 348,25 1549.ﬁé 2839.00 3134.74 4560.03 S051.04 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 - 6§999.87 5266,00 5655.50
9 331.00 1331.00 . 1795.50 3918.00 4499.98 4814.88 5388.40 4104.25 5598.84 5653.25 5084.50
10 518.00 2556.00 4104.42 4743.00 5011.26 8550.00 8617.20 5844.55 B8301.33 8326.00 8628.00
11 _244.00 " 847.25 1006.33 3638.00 5412.01 6350.67 7275.51 ' 7450.00 7463.02 7484.75 5768.50
12 §7.00 408,00 1297:90 1837.75 4549.00 5258.13 5372.63_ 4206.25 4508.49 5249.00 4841.50
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 5585.14 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
16 258.25 1053.25  2784.13  3458.25  4023,00 5514,40 6476.88 -5840.25 6920.10 6993.75 6655.00
17 379.2% 1946.25 -2749.70 2841.25 3873.74 4656,36 6993.16 4699.25 7234.81 6684.25 6985,00
18 483,75 1881,50 2026.04 2229.25 3075.29 3764.35 4749.80 4134.50 5865.25 7552.50 4928,25
19 _ 369.50 1460.00 2353.64 2428,258 3850.28 7570.21 7577.27 7047.25 8051.47 9917.00 7843.00
20 203,75 q12.25 1538,06 2628.25 4040.76 7344.08 6546.82 7856.25 6935,46 B8655.00 7755-75
21 263,75 1408.00 2369,.38 2606.00 .3359.96 5346.71 5669.91 6528.00 7075.78 . 7601.00 TT77.25
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 2% 2750.25 3666.42 3906,.68 2952.50 2996.43 2949.00 3351.50
24 184.25. 922,00 1515.63 1837.75 2555.44 4752.78 5126.65 3776.25 5306.65 5807.50 4994 .00
28 206,50 1076.50 1428.56 2245.00 4894.72 7204.89 6919,45 9860.00 B8603,89 9751.00 8756, 50
CD = 0,05 30.291 89,399 56.480 223.848 145.753 i64.646 52.027 45.018 21.632 51.528  318.946&

LY
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observad ware 346.25 cm® and 2556.00 ca® respectively.

Lines 10, 9, 3, 2, 17 and 18 showsd maximum spresd and

of these 10 and 8 differed significantly from othexs.

The renge ©f spread in March was between 3006.33 caa and
pxoc.iz azw Line 10 differed significantiy from the eother
five lines 8, 16, 17, 3 md 22, which recorded meximm
spread furing this month. . In April the spresd of different
Ogimum lines veried from 1722.50 cm® to 4743.00 cm®. Lines
10, 8, 9, 11, 16 and 22 showed maximum vzalues for spresd
and lines 9 and 22 diffored significently from othors.
Whereas in May the maxionm and mininum values of spread vers
5650.00 cm? and 2555.44 co respectively. Lines 2, 11, 32,
10, 8 snd 25 which had maximum spresd during this month
showed ne significant difference. During thp month of June
almost 81l lines showed a substantial incresss in spread
and renged from 3666.42 en® to 8550.00 cm®. Ro significent
differenco wvas chaerved mmong the 11n-i 10, 19, 20, 25, 6 .
and 2 which recorded meximum sprezds. During July most of
tha lines sttained manimvm spresd valuss and minimum and
monimum spreads racorded vere 3906.68 cm® and 8617.20 om?
respectively. Lines such as 10, 19, 6, 2, 11 and 17 recorded
top spresd walues and line 10 differed significently.
During August barring 1iues 1, S, 11, 20, 21 ard 25 #ll others

shoved s decling in apresd and renge of varilstion was fzom
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2952.50 cm? to 13,036.00 cm?, All the different lines
which recorded maximum sproads like 1, 2%, 20, 11, 5 and

19 differed significently. In Ssptember the spread varied
from 2949.00 cu® to §603.89 cm., Lines 25, 1, 10, 19, 11
and 17 which hsd maximum spresd values in this month dida
not differ liqnificehely. In October the maximum spread
wes 9917.00 cm® and minimum 2949.00 cm?. Different lines
having maxisum spresd values were 19, 25, 20, 10.2I and 10.
Fo significent difference was cbserved bc.twm lines 21

and 16, while all others differed significantly. During
November, the minimum and maximum values Of spread recordsd
were 3351.50 cu® and 9001.00 cm® respectively. Lines 15, 28,
10, 1, 19 and 21 exhibited maximun epreads. No significant
difference was obsexved among lines 25, 25 and 10 as well

ss smchiy lines 1, 19 and 21.
4.1,3 Helght at first branching

Data cn height at first branching of 25 different
iines sre presented in Teble 3. The snzlysis of veriance
is given in Appendix IV. Minimuom branching height rscordsd
Ves 7426 ¢ (line-1) and maximum 22.74 on (line-€¢). 1In
generasl the Ociwum gratissimum gnd Clocimum linss had a
tendancy to branch at lover helghts. Thic 1s visible from



Table 3. leight at first branching of Gcirum

lines {(cm)
Ceimum lines g;ﬁ!;atii:n) at first

1 2.26
2 17.82
3 17.16
4 14.96
S 9.51
Y 22,74
7 19.77
@ 19,98
] 10.48
10 10.62
1 21.58
12 19.7%
1) 18.2%
14 i%.80
18 12.87
16 18.78
1?7 20.16
b . 13.53
15 2.07
20 158.03
23 18,37
a2 1S5.44
23 34.13
a4 . 31.15%
as 10,83
o m 0,08 2.729
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the Table. Only excepticn to this is lins 20 which
branched comparatively at s higher helght of 15.03 om.

4,1.,4 BHNumber of brenches per plant

| Data presented in Teble 4 represant the total
nusber of branches psr plant from a‘cnufn:y to Rovenber.
The anelysis of vagicnce is presented in Appendix V. An
increase in number of breaches per plant vas cbyerved from
January onwards which reached moximum value in July.

During January, the aurber of branches varied from
2 to 12.75. Lines which posseszed maximum number of
brenches during this wonth wers 9, 131, 8, 14, 3 and 21 snd
they were On par. It may be seen thst during hhrnalry the
branch number varied fxcm 6.30 to 25,50, Lines 3, 3, 23,
10, lslmd 17 having um nuther branches 4id not differ
significently. During Merch moximum and minimum brenches
chservad were 55.62 and 10.83 gespectively. Line-8
differsd significently from other linea like 3, 9 10, 14 and
16 which hed maxisum number of branches during this month.
In April nunbar of bxénch;a per plant Aiffered from 19.07 &
170.81: Xines 3, 8, 2, 9. 23 and 10 had mexionum brenches
during this month and lines 3 end 8 differsd significantly
from others. While in May, maximum and minimum number of
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Table 4. Number of branches of Ocimum

linas from January 1986 to November 1986

%f%%%ﬂ January February March . April May June July August September October Novembexr
1 4.14 . 8.54 21.75 26,67 64.05 178.05 331.39 186:72 175.00 132.89 133,13
2 6.19 20.00 39.20 71.06 118.48 198,73 431.60 283.78 240,00 221.74 205.25
3 9.50 23.80 47.10 170-81 334.70 486.70 538.31 437.60 331.58 220.77 215.50
4 3.25 13.94 30.50 48.27 60.60 224.55 365.88 192.40 246.55 256,07 175.88
5 4.04 11.50 24.8B5, 54,13 77.15 122.15 283.72 173.50 118,20 120.91 170.69
& S.16 14.29 27,25 50.11 84,72 132,80 344.22 259.67 236.43 183.15 202.68
7 2.15 6.68 10.83 19,07 33,35 '117.765 . 30s.20 194,22 153.10 160.15 134.33

'8 10.35 18.73 55,62 95.19 186.08 323,60 396.47 242,23 279.10 216.41 200.25
-9 12.75 25.50 44.15 66.17 174.75 311,10 535.25 '331.80 291.75 202.18 204.38
10 B8.35 20.35 43.85 64.12 95.80 185.40 259.48 359.00 280.33 131.90 151.63
11 11.25 18.30 29.00 T 45.45 72.35 171.05 382.28 213.09 183,15 "130.64 166.33
12 2.00 9.50 19.70 33.01 69.35 164.25 211.45 151.70 179.32 117.51 100.25
13 B8.47 20,20 35.40 62.23 107.30 225,18 374.10 151,90 110,23 120.06 180,33
14 9.75 18.50 43.50 52.20 138.40 318.48 350.38 236.10 204.13 183.01 179.50
1s 3.59 6.30 16.90 21,81 37.50 106.80 218.00 189,14 147.33 96.71 144.68
16 6.28 13.58 42.13 47.38 74.65 135.40 248.16 187.88 217.10 203.48 210.83
17 6.30 20.15 35.60 65.49 78.93 194.45 339.35 196.16 184.90 167.65 200.38
18 &.70 12.60 26.458 54.99 105,05 257.60 489.48° 284.34 250,32 288.18 280,33
19 6.90 11,05 22,45 32.58 '65.80 136,25 257.78 177.20 227.98 187.93 254,38
20 5.75% 12.65 28.15 39.89 71.00 133.13 323.87 158.35 133.93 152.50 133.88
21 8.9%90 9.68 ° 26.55 i8.79 h 73.28 194,00 322.19 178.69 249,33 122.84 170.63
22 4.21 13.40 23,55 33.00 53.058 165,10 299.18 237.63 183.88 107.34 120,50
23 6.80 20.%0 35.20 65.92 85.95 156.25 239.76 186.09 154.08 150.89 . 72.00
24 8.3s 15.56 26,13 35.54 83.05 185,30 289,28 196.70 148.10 134.52 190.50
25 4.18 10,80 17.60 25,00 64.05 181.15 232.24 197.82 162,33 159.88 180.68

Ch = 0,05 2.549 3.431 . 4,722 5,973 6.487 10.238 10.079 9.295 7.658 7.85%3 10.204

¢S



. branches produced by the plents were 334.70 and 33,35
respectively. Significant differenca was cbsarved maong
all the six lines which produced maximum number of branches
(1ines 3, 8, 9, 14, 2 and 13). In June theza was &
eonsiderable increase in branch numbaer and the mexizum end
© minimum values recoxrded were 466,70 and 106.80 xupectlv;ly.
Lines 3, 8, 14, 9, 18 and 13 had mexizum nurber of branches
during this month and lines 3, 19 and 13 differed signifi-
cantly. All the 25 lines produced maxirum number Of branches
during July and meximum and minimum vilues recorded were
538,31 and 211.45 respectively. Naxinum nunbar of branches
ware produced by lines 3, 9, 18, 3, 8 and 11 and ¢f thess
lines 2 and 16 Aiffered significantly. JVrom August onwards
nmb'or of branches started declining and ths range during
this month wes fxrom 151.7 to 437.,86. Lines 3, 10, 9, 18, 3
and & had meximun nunber of branches during this month and
sxcept 18 and 2 sll others showad significant &ifference.
¥hile in Septenber msthﬁ nurber of brasnches produced was
3321.00 snd minimum 110.23. Among those linss which had
tocp branch numbers lines ) sand 9 differed significantly
from othexra like 10, 6, 18 and 21. In Qctober maximum and
eininum vslues ‘recotdtd for brznch number were 28L.18 and
96.71 respectively. Lines 18, 4, 2, 3, 8 and 16 produced
maximum branches during this month and of thess lines
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i8 and 4 showed significent Aifferencs. In November
branch nueber varied from 72.060 to 260,33, The six
different lines heving meximom number of branches during
this month were 18, 19, 3, 16, 2 and 9. Of these linss
1€ and 19 differed significantly.

4.1.5 Rumder of days to 'bloou!.ag

The date on nuxber of days to Llooming sfter
transplanting and after first and second harvest are
' presanted in Table % end anslysis of varience in Appendix VI,

All the Ccimum lines reguired more nurber days
for f£lovering after transpienting than after first or second
horvest. The deys teken by tho Cgizum lines for flowaring
aftsr the first and second harvest wers slzoat on par. It
may be scen that the nurber of days to blcoming after
trensplanting varied from 63,41 to 1316.52 deys., 7he lines
which flovered quickly were 22, 24, 23, 6, 21 and 18 and
they ware on par. The days tzken for flovering after first
hervest veried from §2.2 to 102.2. Ko significent 4aifference
Was cbaserved among the six 4different lines which flowered
Quickly after first harvest 1ike lines ¢, 9, 21, 6, 11 and 18.
She number of doys taken for blooming after second hearvest



Table 5. Humber of days taken for blooming after
transplenting first and second harvest

by Qcizmum lines
Nuaber of days tsken for blooming
Celmus Atter After firat After second
transplanting harvest hervest
1 116.52 . 89.25 86.67
2 90,45 76.98 . 76.2%
3 92.01 76.58 75.10
4 81.16 72.55 72.30
- 112.54 23,30 $6.30
6 77430 69.83 68.23
%7 £8.27 79,93 75.88
8 92.96 88.3%5 87.08
9 82.41 71.80 70,58
10 114.67 99.1% 98.15
i1 78,79 $8.80 67.70
12 s 09426 \ 80.63 80,58
13 26,71 £9,08 90.17
14 94,58 - 90,70 ) P9,22
15 101.3¢ 96415 96.73
14 79.10 72.95 73.68
17’ 91438 88,22 83.87
18 68.41 66.20 6799
19 05,327 89.10 90.95
20 101.20 94,32 92.82
21 75,29 7.10 71.389
22 76.59 72.7% 70.05
23 77.80 75.78 76.10
24 77.91 73.00 78.38
25 108.51 102.20  102.35




rénged fram 67.7 to 102.35. Lines 21, 9, 22, 6, 18 and
131 flovered sssily after second harvest snd d4iad not Jdiffer
significently. '

4.1.6 Intervsls of flushing

Data prasented in Table 6 represent the intsrvals
of flushing ir different Ocimum lines after each harvest.
The snalysis of veriance is given in Appendix VII.

Generally moat of the lines flushsd quickly after
the second harvest. The flushing intsrval sfter the first
harvest ranged from 8.50 to 13.10 deys. Lines S, 8, 10, 24,
21 and 25 took minimum nunber of dsys for flushing after
£irst harvast and were slmost on par. Vhile, after sscond
cutting the flushing intervsl renged from 8.23 to 10,52 dsys.
8ix Aifferent lires which flushed quickly after the second
haxvest ﬁu S, 11, 20, 25, 15 and 5 and -oz these lins 22
differed significantly. The intecval of flushing aftsx _
third hazvest ranged from 8.56 to 12,30 dsys. Lines 20, 25,
5, 10, 15 and 1 flushed quickly eafter thirzd hasrvest and
excapt lines 20 and 25 all others differesd significantly.

441.7 Leaf area

The leaf area corresponding to 25 different Ogjwmm

lines and the correction factors worked ocut for thess lines
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Table 6. Intervels of {flushing of Ucimum lines after
: each hervest {days)

Oriomum - Intervals of flushing (days)

nes After first 2frer mecond After third
hazvast harvest - harvest
1 9,03 2,85 8.54
- 12.35% 9.63 10.02
3 5.25 9.69 10.60
4 13.10 , 9.60 10.16
5 - B.80 8.23 9.08
$ 9.10 9.73 9.73
7 9.80 9.14 9.57
] 8.80 10.41 10,18
[ 31.15 10.17 10.78
10 RN .80 8.83
13 10.50 8452 9,40
12 . 10.72 9.38 9.99
13 9.30 10.10 10.15
14 11,18 10.41 10.76
18 8.53 Be34 8.70
16 9.60 - 9.80 Y 9.97
17 9.05 9.57 9.62
18 10.80 8.95 9,58
19 9410 . 8.8¢ 9.23
20 8.93 8,43 9.13
21 8.6e - 9.78 9.8%
22 10.92 8,69 10,14
23 8.50 10,46 12,30
26 8480 10,52 10,46
25 8.60 | B.40 9011

CDh & 0,08 0.271 0.774 0.448




Table 7. Leaf ares (cm?) of Ootwum lines

Ogimm linas Leat Azsa Correction
factor
1 2¢4.78 . 0,58
2 5.67 _ 0.76
3 7.03 0.76
4 4.75 - 0.72
s 27.22 0.60
6 5.089 _ 0.70
7 4.64 : 0.75
. £.80 0.74
9 4.34 0.72
10 21.85 0.35
11 5.6 C.73
12 5,69 0.77
13 4.59 0.75
14 5435 , 0.74
18 16,91 _ 0.57
16 4.63 0,76
17 4.86 0.77
t8 5,17 _ 0.87
19 36.37 _ 0.65
20 13.15  0.58
21 4.62 : 0.75
22 5.63 0u79
a3 5,13 ‘ 0.75
24 3.8 D78
23 20.40 0.58




are presented in Table 7. The teble shows that line 19
(36,37 em®} exhibited maxisum leaf erea, followed by

1ines 5 (27.72 cm?), 1 (2¢, 75 cm?), 10 (21.85 cu?),

35 (20.40 cm?), 18 (16.91 cm?), end 20 (13.16 cm?), All the
other linss had leaf aresas in the cangs of 3=6 mz- The
correction factors for 0. gratissinum were between .55 to

0,67, cn the other hand the correcticn factors for
0. geanctum were in the genge Of 0.7 to 0.8,

4.2 Yield parameters at sach haszvast
d4.2.1 Hexrbage yleld psr plent:

Dats on tha herbage yleld of 28 different Ocimym
lines sre furnished in Tsble 8., Analysis of veriance is
givan in Appsndix VIII.

Total herbage yield from a plant in san yser varled
from 231,15 ¢ (57.45 g/plant, Dry Weight Basis - DVWB) to
1484.11 g on fresh velght basis (362 g/plent, DWB), Sscond
cutting contributed mors towaxds yearly plant yield followed
by the third sand f£irst cuttings. The hafhlgo yield
. produced from a plant varied from 12,30 g (4.14 g/plent, DWB)
to 119.258 g (42.03 g/plant, DWB) on fresh weight basis,
during first harvest, lines 1, 8, 3, 10, 19 and 6 produced



Table 8. Herbage yield per plant of Ocimum lines (g)

___Herbage yield {(g/plant)

%.c'::—:m I-‘i;st harvest . Becond harvest Third harvest Mean ) Total yield per plant
. . ) ... per. ysar. —
FWB DWB  FwB DWB PWB DWB FHB . DNB FWB - DWB

1 119.25 42.03 977.99 193.05 386.87 126.92  494.70 120.67 1484.11 362.00
2 ‘37.08 13.91 427.54 88.56 76.02 26.41 180.57 42.96 541.70 128.88

"3 96.30 36.15 | 449.53 103.78  77.08 27.12  207.64 55.68 622.91 167.05
4 24.62 8.29 233.25 53.50 59.90 18.26 105.92 26.68 317.77 80.0S
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 87.51
8 99.40 33.67 375.16 83.06  82.38 28.06 185.65 " 48.26 556.94 144.79
9 38.50 13.69 392.88 '83.32  46.40-  14.57 159.26 37.19 477.78 111,58
10 90.80 36,36 558.46 144.20 346.03 107.03  331.76 95.90 $95.29 287.69°
11 25.50 9.43 258.16 69.03 56.15 17.43  113.27  31.96 339.81 $5.89
12 12.30 4.14 256.71 57.16 61.13 22.03 110.05 27.78 330.14 83.33
13 31.60 10.85 354,96 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 '8.55 ° 113.87 T 27.56 341.60 82.68
15. 31.50 11,39 518.26 114.39  300.45  B6.12 283.40 70.61 850.21 211.90
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 68.82 51,41. 19,34 123.28 34.33 369,84 © 102.99
19 71.80 25.99 718.15 182.42 319.88  96.72 369.94 101.72 1109.83 305,17
20 52.15 18.22 674.49 143.19 264.50  77.73 330.38 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 89.83 23.12 269.50 69.37
23 19.75% 7.62 244.18 69.75  14.24 4.85 100.94 27.41 302.82 82.22
24 24.65 9.46 373.65 85.16 34.04 11.11 144.38 35.24 433.14 105.73
25 42.68 14.74 721.49 146.64 220,21 68,63 328.19 76.67 984.58 230.01

P o DY S, Y -4 a Nna1t 1 40w 41 4" 179 AL 14 124 4 1RO



Plate II. Clocimum: Ready for first harvest

Plate III. Ocimum gretissimum: Ready for first hervest
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Senctum (purple): Reaay for first harvest

Plate V. Ogisam ganctum (green): Reedy for first harvest.



Plate VI, Clocimum: Reflushing after second hervest
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Plate Viii. % w- (purple) : ‘h luahtag lfm
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Plate IX, a % (green) s Reflushing after
Enlargement size: 3






(purple) s Ready for third harvest.

Enlargement size & 3
Photograph size 1 12x8
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maximum herbage yieids during this harvest snd of these
line 1 Adifferad significantly. During seccnd harvest,

the fresh herbage yield varied from 177.39 g (41.30 g/plant,
DUB) to 977.99 g (193.0% g/plant, D¥M). Dines 1, 25, 19,
20, 5 snd 10 hed maxizum ylelds Suring this pericd and among
these .nnu 1 and 10 Aifferad significantly. The neximum
and oinimus frosh herbsge yields recorded during the third
harvest pecicd were 473,02 g (128.89 g/plant, DWB) and

14.24 g/plant (4.85 g/plant, DVW3) respectively. During this
tixe lines 1, 5, 10, 15, 19 and 20 recorded um hexrhage .
vields per plant and all these Adiffered siguificantly.

4.2,2 Herbage yleld per hactars

Data on the herbage yield cn fresh and dry weight
besis from the thres different harvests of Ogisum lines
are presented in Tsble 9 ana analysis of veriance is given
in Appendix IX,.

Total yield of herbsge in & year rangad from 9.25

" {2,3 tonnes/hs, DWB) tc 59,36 tonnes per ha on fresh weight
basis (14,27 tonnes/hs, DWB). A perusal of data indicated
that maximum herbege yield was contributed by the second
hazvest follcwed by the third and first herveat. In all
the three harvests line-1l produced high herbage yields.
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Table 9. Herbege yield per hectare of Scimum lines {(tonnes)

Herbage yisld (tonns/ha)

First hervest Second hervest

Third harvest Total yield
par hectasce

per yeer
T P4B  DWB FNB DMB 2 FWB DWB FuS  DWD
_ .
1 €.77  1.87 39,12 7,72 15.47 5.08 59,36 14.37
2 $.48 0.855 17,20 3.64 3.04 1,06 21.62  5.15
3 3.85 1.44 17.98 4,16 3,08 1.09 24,91  6.69
4 0.99 . 0.32 9.33 2,14 2,40 0.78 12.72  3I.24
5 1.80 0.67 25.74 5,76 18,92 5.17 46.46 11,60
6 2.86¢  1.00 15,31 3.77 4.66 1.70 22,83  6.47
7 0.50 .17  11.5¢ 2,57 2,19 0.76 14.23  3.%0
s 3.98  1.35 15,01 3.32  3.30  1.11 22,29 5.76
9 1.5¢ 0.85  15.72 3,33  1.86 0.58 19,12  4.46
10 3,63  1.45  22.3¢  5.77 13.6¢ 4.29 39.81 11.%1
11 1,02  0.39° 10,33 2.76 '2.2%5 0.70 13.60  3.85
12 0.45 0,17  10.27 2.28 2,46 0.88 13,21  3.33
13 1.26 0.46¢ 14,20 2,78  2.30 0,80 17.76  4.02
14 1.09 D.44  11.%0 2.53  1.08 0.3 13.67 3.3
15 1.26 0.46 20,73 4,58 12,02 3.45 34,01  8.49
16 1.35  C.45 9.94 2.%51 2,37 0.78 13.66 3.74
17 1.08 0.42 10,12 2.14- 3.09 1,14 14.30 3.70
18 1,53  0.89 11,19 2,75 2.06 0,77 13.3%5  4.11
19 2,87  1.01  208.73  7.30  12.79 3.86 44.39 12.17
20 2,10  9.72  26.99 S5.75 10,58 3.11 39.86  9.56
21 0.76  0.26 7.10 1.65 - 1.39 0,39 9,28  2.30
22 1,12  0.42 8.00 1.75 1.66 0.61 10.78  2.78
23 0.79 0.3t 9.77 2.78 0,57 0.20 11.13  3.33
24 0.98  0.38 13,95 3,39 1,39 0O.44¢ 17.32 4.21
2s 1,71 0.59 28,86 5.87 B8.81 2.74 239.38  9.20
€D = 0.320 0,148 1,562 0.518 0,569 0,167

0.03
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Buring the first harvest, fresh herbage yield varied

from 0.49 (0.17 tonnes/he, DWB) to 4.77 tonnes per ha

(1.57 tonnes/hs, D¥B). No significant Aifference wes

' observed among those lines which recordsd nx.{mn herbage
yields during this periocd like 1, 8, 3, 10, 19 end LI
¥hile in sscond haxvest the maximum and minisuan fresh
herbage yields racorded were 39.12 tonnes/ha (7.72 tonnes/ha,
DiB) and 7.10 tonnes/ha (1,65 tonnes/ha, DwWB) respectively.
Lines i. 2%, 19, 30, S5 and 10 showed top yields during
thie harvest end excapt lines 25 and 19 sll others showed
significant difference. During third harvest tie fresh
herbage yield varied from 0.587 {0.20 tcnnea/hs, D¥B) to
18.92 tonnes per ha (5.17 tonnes/ha, D¥B). All the six
different lines like 5, 3, 10, 19, 1S =2nd 20 vhich produesd
waximan herbage ylelds during this hervest Aiffered
significantly.

4.3 Chemical analysis
€.3.1 Cil content

_ The 0i1 content of Opimum lines are presentsd in
Table 10 and analysis of veriance is given in Appmmx X.

'The o1l content in Ocimim lines Aiffered
significently in all the thres harvests snd in genesral,
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Table 10, Oil content in Aiflerent Ucimum lines es
influenced by hsrvasts (per cent)
Cil content (par cent)
First harvest Sscond harvest Third harvest Mean
1ines FB DWB FWB  DNMB  FWA DWB WD DWB
3 0.85 2.45 1,318 5,98 2.15  6.52 1,39 5.45
2 0.85 0,83 0.43 2,10 0.7%5  2.17 0.87 1,70
3 0.40 1,05 0.40 1,85 0.68 1.9 0,49  1.62
4 0,40 1430 Oud48 2,18 0,73 ° 2,38 0.5¢ 1,92
s 0.50 1,35 0,83 2,55 1.30 4.76 0.88  3.322
6 0.40 1.13 0.52 2,98 0.77 2.2 0.56  1.78
7 0.37 1.08 0.47 2,23 0.70  2.07 0.65  1.79
s 0.40 1,18 0.35 1.63 0.62 1.87 0,46  1.56
9 0.37 1,05 0.33 3.52 0,70  2.30 0.47  1.62
10 0.60 1.45 1.00 3.82 1,13 3,85 0.1  2.94
11 0.45 1.08 ' 0.85 1,98 0.70 2,27 0.57 1.78
12 0.27 0.83 0,45 1.58 0.80 2,22 0.51  1.68
13 0.43 12,20 0,50 2.50 0,62  2.37 0.58 2,02
14 0.43 1,05 0.60 2.73. 0.80  2.53 0,58 2410
15 0.60 1.67 0,82 3,88 1,15 3,95 0.86  3.06
16 0.40 1.23 0.48 1.90 0,80 2,50 0.56  1.88
17 0.38 1,00 0.40 1.50 0.80 2,17 0.53  1.80
10 0.45 1.30 0,55 2.23 0.60 1.80 0,53 1,71
19 0.58 1.63 0.70 2.75 1.20 4.01 D.83 2,80
20 0.65 1.95 0.76 2,35 1,23 4,11 0.86  3.14
21 0.40 1,23 0,50 2,10 0,70  2.62 0.83  1.98
22 0.43 1,15 0.45 2,05 O0.80  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 0.60 3.73 0,70 3.43 1.30  4.06 0.87  3.07
¢o - 0.105° 0,174 0.055 0,181 0,067 0.172
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the rsnge uwas batween J.46 perxr cent to 1,39 per cant on
fresh weight bhasis. HMsximum oll content was reccorded by
the third hazvest 1011&06 by the second and first harvasts.
Haximum percentage of 01l was recorded in lines 1 and 23

in all the thres hexvests. During first harvest the oll
content on fresh weight basis u‘ngcd frorm 0.27 per cent
{0.83 pexr cent, D¥WB) to 1.05 per cent (2.65 per cent, DWB)
Lines 23, 1, 20, 10, 13 and 25 showed maxinum oil contents
during this harvest and ameng these lines 23 and 1 differed
significentiy. The range of voriation in 611 recovery during
second harvest vas from 0.33 per cent on fresh weight

basis (1.52 per cent DWEB) to 1,16 per cent (5.98 par cent,Dwd).
Lines, 1, 23, 10, 5, 15 and 19 showed maximum 01l contents
during this harvest paricd and lines 1, 5 end 1% differed
significently. Wwhile in third hsrvest the rangs of cil
content was from 0.6 per cent (1.6 per cent, DWB) to

2.15 psr cont on fresh weight basis (£.52 per cent, DWB).
Lines 1, 23, 5, 2%, 20 end 19 recordsd meximum oil contents
and except lines 8 znd 25 all other linass differed
significently.

4.3.2 0il yield per hectere

Data golating to the oil yield from different
" lines during each hirvest are presented in Table 11 and



-

Teble 11i. 01l yleld of Cgi iines from different
hezvests (1/ha :

0Ll yisld (1/he)

gf::? Fizot Seeond Third Hesn Totel yield/
; hasrvest harvest harvest he/yesr
1 40.16  £61.64 332,54 278,11  ©34.3¢
2 4.86 73,18 . 22,82 23.62 100.86
3 15.41 73,82 20.90 26.71 110.12
4 3.94 46,18 17.36 22,40 67.45
s 8.99  214.52  164.97 126,16  408.48
6 211.37  78.90 37.66 42,64  127.93
7 1,72 54,08 18,24 23.67 71,08
[ 15,99 82,30 20.52 29.73 .72
s 5.3 50,93 12,68 23.18 69.54
10 21.80  222.20 156.00 133,33  400.00
13 4.5¢ 54.82 15,64 25.03 75.10
12 1.32 44.48 19.46 21,75 65.26
13 5.36 70.18 18,92  31.47  94.40
14 4.56 68,64 8.54 27,25 61,74
1% 7.56  168.96 138,22 104,91  314.74
16 5.40 45,96 18.72 23.36 70.08
17 4.00 29,9 24.42 22,79 £3,38
18 " 6,79 61.54 12,20 26.8¢ 80,53
19 16.45 202,68 153,12 124,08  372.2%
20 13.68  168.48 129,36 110,51  331.52
21 73,08 34,60 9.7t 15.78 47,3%
22 4.74 . 35.36 13.26 16.4% 53,36
23 7.08 98400 11,50 59,13  117.38
.26 4.35 70.71 11412 28,73 86.18
28

10.29 '201.18 115.18 108,00 326.65

CD = 0.08 1.430 9.598 34,270
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analysis of veriance in ‘A:_ppcna:lx XI. The totel oll yleld
per hectere in an year varied from 47.33 to 834.34 1.
Maximum contridution was msde by the second harvest towaxds
total yield of oil. In all the thres harvests maximum
quantity of o4l was contributed by line-1.

Buring first harvast it may be sssn that the oil
yield rengad from 1.32 to 40.16 1 per ha. Lines, 1, 10, 19,
8, 3 &#nd 20 produced maximun oil yields and of theae lines
1'. 10 and 20 diffeored significently. While in second harvest
period the oil yield ranged from 34.6 to 461,64 1 per ha.
During this period lines 1, 10, 15, 19, 25 and 20 showed
maximun 0i) yields and of these lines 1 and 20 diffared
significently. Zhe maximum snd minimum oil ylelds during
third hervess pericd vere 332.54 and 8.54 1 per ha respectively.
Line 1 differsd significantly fzcom sll Gther lines which
topped in 01l yields like lines S, 10, 19, 15 and 20.

4.3.3 IKugenol contant and eugenocl yield per hectare

' Data relating to the sugenol content of Ucimum
lines are preunéod in Table 12. Line~l possessed maximum
eugenol in the essential oil (71.82 per cent) followsd by
lines 13 (59.05 per cent), 9 (52,82 per cent), 15 (48.68
per cent), 38 (46.131 per cont) mmd 17 (45.34 per cent).



Table 12. ZEugerol content {(per cant) end euganocl
yvield (1L/ha) of Cgimum lines

68

68

Geimum

Eugencl content Average sugsnel Totsl eugensl

lines {pexr cent) yield Y/hemavvest yizx‘g/ your
1 71.82 199.74 899,22
2 22,40 7.53 22.%9
3 40,38 14.74 44,22
4 37.83 8.51 25,82
3 34.38 47.04 141.13
6 34,38 14,66 43.98
Y 11.73 2.78 0.3
-] 33,78 9.99 - 29.97
9 52.82 12.24 36,73
10 18,28 24,33 73.00
11 15,13 3.79 13.36
12 12.42 2.70 2.11
13 50,08 12,58 55,74
14 7.9% 2.16 6.50
15 4885 51,04 153,12
16 37.3% a.73 26,18
1% 45.34 10.33 31.00
18 45.11 12,39 37.13
19 38,27 47.49 142.46
20 38,90 42,99 128.96
a1 7.61 1,20 3.60
22 13.11 2.33 6499
23 15.48 €.21 18,62
24 6.885 2,00 . £.90
25 17.59 19,15 87,46
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Minimom percentaga ©f eugenol was cobserved in line-24.

It ixny be zaen that ths eugencl visld in an ysar
varled from 3.6 to 593.22 1 per ha., . Meximum ®ugencl wes
produced by line 1 {599.22 1/ha) follcwed by linas 15, 19,
5 and 20 which produced 153,12, 142.46, 141,13 znd 128.96
1 per ha suganol respsctively.
¢.4 Selection oflbtttek tycss based on leaf ¢olour,

arcma and flavour
The 25 Aifferent Ocimumn lines vers scored based on

thelr leaf colour and aroms with respsct o sugencl content.

The results are presentad in Tablae 13.

The scoring on leaf colour &nd arowme showed thet
lines 2, 4, S, 9, 15, 18, 19 end 20 pooseussd green coloured
_ leaves with high arcms, On‘tha ether hand, line 23 ﬁla
highly sromatic light grson colouzred leaves and iines 3 and
17 possecsed gresnish purple leavas with high sroma. ZLine-13
which vwas pusrple pigmentad pussessed mealaum ougencl GROLY
the O. panctun linee., With rciééot to the eugencl
content and lasg ccolcur, arcma end flavour lincs 1 is wost
superior followed by lives 13 and 9, The purple leaf colour
was fcund to be inferior ecmparad'to the green,light

green or greenish purpls coleur,
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Table 33. Scoring of Colwum lines based on lest
; colouy aroma and flavour

Ociwun lines Leaf colour  Lesf aroms Fugencl content

(per cent)

1 1 1 71,02

2 4 2 22.40

3 3 1 40.16

4 1 1 37.83

s A 1 34,58

¢ 3 2 34.30

? 3 3 11,73

¢ 3 2 33.78

s 1 1 52.82

10 1 2 18.25
i1 4 3 15.13
i3 4 3 12,42
13 4 1 59.05
14 1 3 7.95
a3 1 3 48.65
1s 4 2 37.3%
17 3 1 45.3¢
e 1 1 €6.11
19 i 1 38,27
a0 2 1 38,90
21 ‘4 3 7.61
az 2 3 13.11
23 2 1 15.86
4 3 3 .85
28 3 2 17.59
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4.5 Correlation studies

Correlation batwssn growth psrameters like height
of plant, spread of plant, nusber of branches per plant,
nurber of days to blooming &nd lesaf area of plant and yleld
peramater like oil contant on one hend and the yleld of
£resh herbage pesr plant during the second harvest pesriecd on
the other hand were worked out; The correlation cosfficients
for differant characters srs furnished in Table 14.

The 0il content end lesf srea of plant showed highly
significent correlaticn with yield of the plant during
second harvest. No significant correlations were observed
between the characters such 28 spresd of plant, number of
branches per plent, nurber of days to blocming and yleld of
the plant during sscond haxvest, vhile the height of the
plant shoved @ non-significent negative correlation with
yield of the plent during second hervest.

4.6 Econcmics of cultivation

Economiles of cultivation and the net profit of
Clociaus snd Q. ganctum (1ine-6) and O, gratissimum (1ine-S)
wvhich produced maximum oil yields per hsctare were computed
(Table 15, Appendix-XIl). The price of oil was takes as
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Table 14. Correlation coefficients for different
v-;'.ubln
x Correslation
4 cosfficients
{r)
¥ie1d of frash herbage Height of plant  «0,059475
per plent (sscond hagvest)
o NS
Spread of plant. 40,1226
" Murber of branches +0,0216%>
' per plant
n Nusber of days  +0,18588%
for flocwering
» ® Leaf ares of +0,83680*
plmt
i 12 content(X%)  +0.6033%+
n = 100 acE = 9%

® Correlation coefficient for leaf area worked out
taking 28 cbservations,

n = 3% af e 23

K& FRot significant
** significant at one per cent level



Table 15. ZEconomics of Ocimum cultivstion and distilliation

of o0ll from one hectere

items Clocinum O.gratissizum QO.ganc
?ﬁ'ﬁ""}'—c-s TJH--&
1, Q011 yield (1it) 834 408 128
2. Income
@ R,100/14¢ cost 83,400/ 40,800/= 12,800/=
of oll
3. Expenditure for
hervesting and 14,49%/= 13,865/» 12,691,5%0
distillaticn
(5.)
4. Het profit/loss 65,93 /= 25,005/= 10,85%0/m
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N 100/= per litre (Balysn st sl.. 1982) for the grlculation
of the nst profit, It was acan that a nat profit of

&y 65,935/= and B.2%,00S/@ could be obteined from Clocimum
and O. gratissimm (line-5) crops, respectively. The C.ganctym

{line=5) crop gave a net profit of only ©.,108.50.
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DISCUSSION

The gsnus Ogisvm is one of the impertant
aromatic harhaceous plants of the femily labiates. Hény
of the specles ar.: grown in the homestexds and are also
ssen wild in the differant agroclimatic zones cf the
country cf which Cgjmum ssnckum, @. gratissimum and

0. pasilicum need special raference. O. bagllicum has
bean exploited as ® rich souvrce ¢of eugenol in countries like

Prance. O, sanctum is considered tO be very sacred from
the religicus point of view by the Hindus from tine
irmaemorial., The leaves and irflorescence are ussd in tie
worship of God. Its cultivation is mainly confined ¢o the
homesteads., It is part acd parcel of the Hindu houssholds.
One csnnot haglni & Hindu household without a thulsi plaent
and a Thulsithara, a speclially designed place in front of

& house. Here, in Kerals the purple coloured Krishna thulsi
is preferred by the people than the gresn coloured plants.
Though O, gratissimum is seen here and there, it is not
much preferxed as Q. ganctum,

in 0. ganctum though only the purple coloured and
green coloured typas ars comntn if closely cbserved much
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wvariability in the lezf 2nd inflorescence colourstion,
sercaticn of leaves and leaftips etc. cen be noticesd.
Some Of them slso differ in their aroma.

Eventhough much veriability exists only very
little work has hean dons to explcit this plent. The
existence of qoogﬁphical races and chamotypss were raported
by #hilip and Damodersn (1985). Some attespts vere alse
mada elsswhera tOo svaluate the races collectsd Lzom the
differant parts of the country including that £rom Xerala
{(Scbtli et sl., 1980).

Recantly works vers undertaksn to idsntify the
constiturnts of ofl in the variocus specles of Ocimum |
especiaslly Q. ganctum and O, gratissjmum, A rich pool of
genetic varisbility is built up in verious instituticns
like RRL, Japmu and various studies were undertoken which
rasulted in idsntifying types having different aroma
chamicals uki euqcnol. iscsugenol, thymol caryophyllene

etc, In meny casea U. ganctum and O, gratigsimum were
classified 88 apachulcunuininq high eugenol.

Sugencl is an important cheaical reguired by the
pharmacsuticel industry snd aiaso by the perfumery industry.
Hence attexpts ware ifade to isolate races/typss which are
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rich in eugenol and which resulted in the releass of &
sugenol rich strain fclochrum' by the RRL Jamru having
sugenol content of about 70 per cent. 3Soms other studies
reveslsd that even in Q. ganctum races are available vwhich
are xich 4in onganclal.

A number of investigsticns elso ravekled that
the oil content and eugencl are highly influenced by the
seascn. That is, thess plants exhibit asasonal variation
in the above characters. Some Other workers pointed out
the variation in oil content in the different plant parts
1ike stem, leavas and inflorescesuces. They all agres in cne
point that the oil content and aroma chsmicels are maximum
vhen the plants are st blooming stege than at any other
stage of grouth of plants. Thess studies also revealed
that the plants can be harvested 3 or ¢ times in anyesz.

Some of the uworkers even suggested for largs

~ scale commarcisl cultivaticn of Ocimum plants as an
sltarnats source of eugencl whose present scurce is clove
oil. The release of the strain €locimum and itz exploitation
as & commercial crop is a breskthrough in the expleitetion

of the Ocimum spp.
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" Eventhough somse sporadic works have been
raported, not mucﬁ extensive stulles were underteken to
exploit the avallable verisbility in O. gangtum or
C. gratissimum under Kerala conditions.

Hence, en attompt was mede to exploit availeble
variability in Q. sanctum and 0. gratissisus along with
the only released 'unln Clocimum. An extensive study was
undertaken for the first time in Xerala collecting eighteen
iines of 8. sanctum, six lines of Q. gratissimum and the
only relessed strain Clocimum

The prime objactive of the evaluation is to
identify lines having high herbage yield, oil content snd
sugsnol, It 21s0 uwa at identifying s line having good
purple colour coupled with high oil content and suganol
for the homesteads of Kerals., The other objective wn' to
see if Clocimum can be groomed for commercisl cultivetion
under Kersle conditions.

For the sbove purpose the different lines wesge
evaluated for various characters. The aa-.tn‘ morpholegical
characters such as blmt height, spresd and number of
‘bnnchu were ltudq.'_cd for one year at monthly intesrvals.
The height at first branching, time taken for initial
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blooming, intervals of flushing and blocming after -ueh
harvests 8l30 vere studied. Thres harvests uere done

. during one year :l.'o. in April, July and Hovember. The herbage
yield, the oil contant and the eugenol -cnntene vers estimated.

".'mo tuuit.s of these investigstions are pressnted
and their inter relaticnships asxe discussed here.

5.1 Growth parsmetars
S.1.1 Plant height

Thexs was progressive incraase in height from
Jenuary to Fovember for sll the Ccimum lines included in
the study. But the relative incresse wvas: greater during
June, July snd August. This was because ¢f the congenial
Climatic fectors m;xch es rainfall, relative humidity and
tempezrature and also the lines were in their prime pariod of
growth. The positive influence of tempsrsture o0 plant
height was reported by ‘_ﬁ'ti-'fik? {19853). The progreasive
increment in height was also reported by Paresk et al.(1%80)
for Ccimum gsngtum, Though the height of different lines
414 not show any putieuhr} pattern during the sarly
pericds of growth 0. gratissivum lines such as 1, 5, 10, 15,
10, 20 and 25 (156.80 - 169.36 cm) were definitely superior
than O.ganctum lines (82,27 cm - 139,78 cm) in their gquantum
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expressicn of height. Thus the specles difference was
sxpressed here. -Sobti et al. (19781 while evalusting
O. gratissimum found thet the height varied from 150 %o
300 cm and the height recorded in this atudy was within

the above rangs.

The present study showed that thezre is no
correlation betwaen plant height and herbage yield.

¢ 8,1,2 8Spread

The 1ines included in the study 4id not exhibit
s conalstent behavicur. Mt in general there was progressive
incresss in spread with the sge of the plant except towvards
the later pericds., HMeximum spread wears expressed during
July-Mugust peziocd (3905.68 - 13,035.00 cw?). Majority of
the lines shcwed maximum spread during July and then revived
in September. V¥hile lines !, S5, 11, 20, 21 and 2% had
maxinom spread during August and they alsc exhibited further
revival signs 4in the later periods. The sbasnce of definite
pattern in spread can ba attributed to the differences in
height of initizl branching =nd orilentation of branches.
The flowering and brenching behaviour of the Ocimum spo.
i1s peculiar (Fig.2, 7ig.3). ERarly branching lines will
definitely increase the further spread of the plants.
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The apparant decreass in spresd expressed by certain |
lines msy be Gue to the dastructicon of usnharvested
Anflorescenca flover heads after they dried wp. The later
fevival tendency of the lines may be due to the reflushing
and reflowesring teking place. This csn be further explained
by the harvasting m. adapted, The plants should ke
harvested at full bLoor stsge and thereby the reflushing

s induced and thus further spresd is ulo‘incruu_d. The
meximum spresd was during July-August in all the lines.
And the second (ﬁajor) hazvesting was done st that time,
vhich s 2180 the prine piriod of growth,

The present study revesled that the influence of
spresd of the plants on the herbege yield is not proncunced.

5.1.3 H.‘.th at first br.nﬁhmg

The lines having lower heights at first branching
were 1, 2%, 10, 9, 5 and 19 (Teble 3, FTig.1, Appsndix 1IV).
That is in -ljori.i:y’ of cases the O. gratigsimum lines
axhibited a tendsncy to branch et lower heights except
line 20 which had brenched at a higher height of 15.03 cm.
While the lowest branching line was line-! vhich branched
at 7.26 cas The line-6 of Q. ganctum had the highest height

" of brenching (232.74 om).
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in this expesriment tﬁi hagvesting height
adapted was 20 cm sbova ground isvel, so that the plants
ars harvestad sbove their brenching ho'l.ghu. _ﬂms the
hervesting induces better fiushing and davelcpment of new
branches inducing the spread of the plants,

Here also almost 31l the O. gratigsiwum lines
brenched at lover heights then the majority of the
8. panctum lines, thus the spacies difference is exhibited,

S5¢1¢4 Rumber of branches

From January to July thexe was ineresss in the
naber of branches for all the 25 lines studied., There after
the nunber of brmchc'a produced 4id not show any definite
pattern. 7his msy be dus to the fact that withering of the
flover heads and induction of flushing was not uniform., Thus
for better flushing behsviour, the plents shouid be pruned,
80 that they may be stimulated for batter flushing whieh
imnedistely produces more branches and in turn resches the full
bloom sta'qo (rig.2, ¥1g.3). This is also the bast stage of
huuittng for better herbage and oil yleld., This can be
further related with the indefinite pattern of spreading
behavicur of the varicus lines. Kurian st a}. (1982)
sxplained that there was progressive increass of branches
with sge of plents in cese of Clocimum vhen three hazvests



FIG. 2. Ocimum sanctum: TWIG




FIG.3. CLOCIMUM :TWIG




were undertcken. This was also supported by the mean
nusber of branches repcrted by Paresk gt al. (1980).

He cpined that plant height and auaber of branclies had a
positive effact on the total herbage yield produced,

But such a relaticnship could not bs noticed anéd stressed
here as there is no correlstion betuwassn the nueber of
branches and herbage yield/plant.

in the present study the nunber of branches
recorded vere higher (211.45 - 538,31) than that reported
by the previous workers (Parack et al., 1960: Kurian at 8l..
1962). They might have recordsd enly the main branches
viiereas, hare, all the brenches wvere counted and recorded.
| This might be the reason for higher walues in the prasent
study.

$.1.5 Numbor of days to dblooming

. All the lines tocok mere duration for initial
flovering after transplenting. It ranged from 65,41 days
for line 16 and 116.52 dsys for line 1. 3In this respect
;11 the Qeimum gratissimum lines took mors than 100 days
to initisl flovering sfier trenasplanting with one sxcapticn
{line 19 with 95,27 deys). This clearly indicatsd that

the C. gratissimux lines are having longasr vegetatives growth



pericd and thereby indicate that they are long duuucn
crops than the S. ganctum lines, thus expressing tho
species difference. The value recorded by Pareck st a2l.
(1986) for flowering in Q. panctm vas 75 days. Mut in

the puuﬁt study all the lines éoo): moze time for flowering
and it mey be due to the influencs of eo:;scnui climatic
factors which influsnced the sarly vegatative growth thus
making the vagctetive phase longer.

The time taken for the blooming after the £irst
and second ht:v’up also followed a similar tendency
explained earlier. Mut, here, _11: has ¢o be amphasised that
the numbar of days taken for blooming after the first
harvest and second hazvest were less than that raguired for
blooming after transplenting. fl'hu may bes dus to the
influence of age snd physiclogical maturity of plents.

But th:ll character is 3130 not correlatsd with
the htxbsgo yield par plant.

-9.1.5 Intervals of flushing

[

In general, intervals for flushing after
harvesting is less in the case of mest of the O Qratipzimm
(8.23 ~ 9.23 days) lines than wost of the O+ grnctum lines
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{(2.52 - 13,10 days). ERarly and quicker flushing ie
sdvantagecus end express the regeneration cspacity of
the lines.

Mare it is stressed that the O+ gratispiwum
lines are cquicker in flushing Lehavicur but they tock
longsexr time for blooming aftexr eseh harvest thea the
8. panctum lines. Thase two characters are interlinked to
the fact that with quicker flushing (mnnu:auon) and
nlover flowering t.h/- lines will get more tims to be in the
vegstative phess tiisreby the Crop growth rate ete. will be
tm-:a and ¢this in tuzn will result in higher herbage yield.
This again can be supported by the correlation studies
carried out. Good ralationships existed between the herbage
vield and leaf aran. Quicker regeneration is actuelly a
sign of heelth and vigour so that it can be gc:_u;ound
that 0. gratissimum lines had comperstively goed vigour
and better growth than that of G. sanctum lines. This can be
attributed to the species Adifference. This cen further
be linked with ths gocd regeneratica capecity of Clocimum
reported by Kurisn gt s1. (3982). :

5«1.7 Leaf arsa

The leaf area at the second harvesting stage
was computed (Table 7, Fig.4). It iz seen that the Scimum
gratissimum 21inds 5, 10, 15, 19, 20 and 2§ and Clocimum
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have higher lesf 'mu a8 comparxed to C. ganctum lines.
fhe leaf sres ranged from 3.09 (line 2§)to 36.37 cn®

(line 19). Azong the O, gratissimus 1lines leaf sres rang'o
was betvesn 23.16 (lire 20) to 36.37 om® (line 19). In -
the case of C. gancétum lines it was to toe tuns of 3.89
{3ine 24) to 7.03 c»? (1line 3).

The leaf areas reported Ly the pravicus wcrkers
iike Scbtl gt al. (1978) were higher than that of the
bruent study for Q. gxetissimm  (43.12 cm®). Balyan (1983)
-reperted the leaf arsa of Clocimw a» 18,781 cnz and the
value corresponding to Cleocioum in the present study vas
24,73 m‘. Tor Clocimum the range geportsd vare betwsen
21.25 ca® to 13¢.64 a3, for O, gratissiwom wes batwaen
28.09 om® 0 45.03 cw’ and for 0. ganctum (green type) vas
betueen 3.5 cu® to 14.88 ea? and for purple typs it ves
batusen 6,12 cm® €0 9.24 cA® (Wair, G.8.(1980) wnpublished).

The nsu ctf the haf blads is importent to the
£aet that it hes positivo correlation with oil content and
herbage yield {Sobti st 3)., 1978). “The higher leaf areas
also zesulted in higher harbage yield in this study also.
The correlation studies revealed highly significent positive

correlluoﬁ betwasn these characters. The influence of
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this character on herbage yisld is discussed elaswhiere

in this e¢hapter. iexs alao the C. gratissimum and

Glocimum hias revesled their superiority over 2‘. 2eanctum
lines. Thus the apecles difference wers clearly brought out.

$.2 Yielid parameters at each harvest
Ss3.1 Herbage yield par piant

The hertege yleld per plant in an year showed
that maximua yield was reccrded by line 1 with 1484.11 g
followed by the O. gretissiwum lines in the order of 19, 10,
25, 20, 15 and 5 (830,21 - 1161.51 g). The 0. ganctum
lines hava lover yields (231.15 - 622.91 g). Sobti gt sl.
(19768) got an ri;ld of 575 g/cuttirg for O. grotissismum

in an experiment ‘ocnducted ot Regicnsl Research Labcratory,
Jemai, In 1979 they reported herbege yields of 318 g, 450 ¢
and 655 g, for Q. gratissimum types from Karals, Jammu and
USA respectively. The reported value for 0. genctym type
was only 135 g whereas a synttietic veriety had 720 g herbage
vield. %Trivedi et 2). (1981) reported an herbsge yield of
1025 g/plent for Q. gratissiwum. Sobti gt al. (1982)
reported herbags yvields of 200-800 g, 150-100 g end 150-450 g
for the D. gratissimum types from Jarmu, U.S.A, and Kerala
respectively.
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Thus it is seen that in the prassnt atuﬁr
the yield reportsd were higher than that ragported by the
previcus workers. This may be due to the higher mimber
of branches and higher lecaf aret reported, In this chasracter
. als0 the 0. gratissimum lines showed their mxpnrl.ox:l.ty over
C. gangtum lines. The progressive increase in yield with |
age of the plant i3 expressed by Sethi (1983). As the age
incressss the numbar of breanches and the leaf area incresss
and thereby the yleld incrsases. |

Highly significant positive correlation batween
herbage yield per plant and the lesf srea during the pesk
harvesting time indicated their xelationship. The higher
is the leaf area the higher is the herlage yield. This
relationship is 4iscussed elsevhere in thias chapter.

Se2.2 Herbage yleld per hectarce

The herbage yield vas compared en fresh waight
basis as the 0il was extracted from fresh herbasge. %wo
aspscts vere evaluatsd under this. Average herbsge yield
per harvest snd the total herbage yield per hectire (Tadle 9,
Fig.5). |

The average yields during tha three harvests
revaaled that sscond harvest recerdad maxisum herdags yleld
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followed by the third and f£irst harvests. The three
excsptions tc this effsct vare lires 3, 8 and 23 which
producsd more hertbage yleld during the initial harvest than
the third.

In gensral, Clocioum &nd other Q. gratissimum
lines produced higher herbege yield than the Q. ganctum
lines, but this was: clesrly evident cnly st the second and
. third hervests, The highesat yielder during the main harvest
(second harvest) was Clocimum snd poorest was line 21 of

Q. gangtum.

_ This part of study is important to the fact '
that this reflects the regensration capecity of the variocus
lines. Heze it is proved beyond doubt that the Clocimum
and other U, gratissisum lines hava hi_tter capacity of
ragenerstion after harvests than the Q. ssnctum lines.

Scme 0f the O. gsanctum lines even reccrded poorer yield in
the third hervest than in the initial harvest. In this
connection it 1s sesn theot the line 23, from Luckiow was
having the lovwest yield in first and third harvests., %his
.,nny be due to the aclimatigaticn prodlem, The regsneration
capeeity of this line may be poor.

_ The contributicon of the seccrd harvest was alse
expressed by previcus workers like Choudhari and Bordoloi{198s).
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Among the four cuttings taken 4in an year the seccnd
cutting reccrded maximum yleld. This msy be bscauge of
the hicher rate of growth at this pericd snd higher
zcg;tnorauon capagity of the lines bacsuse of their

prime age of growth. Kurian gt 2l. (1924) recorded maxisum
vield of 7.3 tcunes/he in the second hexvest followed by
the third vith 3.2 tonnes and ths least valus was recorded
at the first harvest with 1,3 tonnes per ha in case of

_ Clocisum, This can be related with the lesf ares. The
positiva rolauénmip of leaf srea can be the mein reascn
why the lines have a higher yield during the patk periocd
of grouth.

The second factor studied here was the totel
vield per hectare per yasr. %This alst ahowad a similer

tandency as that of the yisld per plant. The Q. gratissimum
lines recorded the maximum yields of wﬁidx Clocimum {(line 1)
had the highest yleld (59.36 tonnes/hs/year). Ths O. gspotym
lines vere mugﬂn&y poor vielders (9.25 - 24,91 tonnes
per ha) than O. gratissimum lines (34,01 - 46.46 tonnes/ha).
The total f.le;d is a function of the three harvests ané as
such it can also be ressoned as discussed before. #Sabti

2t 8}. (1979) while eveluating FAL-07, Q. genctug,

O. gratissimum (strein-1 and 2) and an ixproved stcain of

8. REE’-MM found that the herbage yields were 77.8,
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43.5, 39.75, 60 snd 7¢ tonnes per he respectively and
the herbage yleld recorded in the present aﬁdy was
cemperable o thess reports. The reportsd yisld of Clocimum
.. by Balyan gt al. (1982) (554 q/hs) was slsc in sgresment

(u;ith the results obteined. Other workers Paresk st s1.(1982),
Choudhari and Bordolod (1984), Kurien st s]l. (1904) and
Choudnari gt al. (1986) reportsd so much varisbility in the
vield of Oglmim spp. E'he;y also attributed verious resscns

for the yield potential, Progressive incresse in herbage
yield with age of the plents, effect of temperacure and

day length, inter selaticon beatwesh tha plant densaity and
cuttings, pg:uqxonive incresse in height, nucber of branches
and .lmﬁmvmmt in the cvar ell q:su& of the plant were

the Dajcr passons attributed for the yield potential.

In this study the lines which produced highex
herbage yield recordad higher leaf areas alsc. And the
major factor which is influsneing the herbage yield is the
ivavas, tendsi a%ens and inflores ;suce, And thus this
reletionahlp has an important zole. . '

in general if wa examine the role of leaves in
the plants the fallowing discussion will eatablisn 4its
inporeance. Lwaves sxe the principal crgsna of production
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of photosynthates and hence :t.ho highesr the hag ares the
more i3 the fnt«reaption of light, leading to hiqho:‘: nst
canopy phptosynt.hnh and higher 4ry matter production |
(Nichiporovich, 1954). He opined that to cbtain higher
yields, leaves must photosyntheslise 83 much as possible,

But incresse in lesf ares bayond optimun, only resulted in
dscraassd net assimilaticn rate due to self shading. He was
of the opinion that leaf area variation is mainly reaponaible
for the y‘hm varieticn ip plants.

wWalson (1952, 19%6) suggested that wvarlation
in yield due to variatal, fertiliser and ssascnal effects
axs manifssted mainly through wvariation in leaf area, The
yield dspended on size and duraticon of photosynthetic system.
He concluded that leaf srea contributsd more to bioclogicsl
yield. in other words the lsaf surfsce, uhich interxcepts
solar radiation was more hpbrtant than photosynthetic
afficlency per uanit area.

Thorne (1971) chbssrved that growth and yield
of cxeps were fragquently corrslated with leaf ares index.
Yoshida (1972) concluded that leaf area index and photo-
synthetic rata appsared to ba the msjor detsrminents of erxrop
growth rats and total dry mateer production in rice., HNath
and Bharadwaj (1975) observed that totel diy matter producticn



is positively correslated wi.f.-h leaf arss, leaf axrea index

and photosynthetic eofficiency. Emphasising the importence

of leaf exea Watson and French (1982) opined that varisties
'd.tttucd fxom one another in leaf area production and net
assinilation rate. Kursmato st &l. (1965) cbserved that
Aiffecances in the rate of lcaf ares developaent 'ware sssocisted
vith dry matter production in cotton. Heath and Gregory (1938)
found that dry matter. producticn csuld be determined by leaf
ares and net assimilsticn rate and hencs, the variation in

dry matter productizn was nainly attribotable to variation

'ln 1asf 'lta'l anong the genstypas.

Stern and Doneld (1%961) reported that crop growth
rate was influsnced ky leaf area indexs dry matter production
incressed with increase in leaf srea index.

Locmis ana im,um (1963) were of opinion that
in.t photoaynthetic rate wvas & powerful fesctor in detarmining
exrcp growth rate. ‘ The tots]l dyy matter production of crop
comnunity was influenced by crop’ growth rate vhich in turn
uas affected by lesf area index, lesf photosynthetic rate
end leaZ sngic. Wallage and hunnger (1965) noted in besn |
varieties that high Aesf sress snd leaf ares ratlo lead to
higher yields, Kelpen and Xoller (1977) cbserved that leaf
Srea growth rate was positively correlated with plant growth
rate in soyadean, ‘
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The abicve discussion clesrly upholds the
influence of leaf arss on crep growth and dry matter
production-in various crops. Thus in this study also
dAiffarsnces in leaf ares may Lo the major factor which
influenced the growth and dry matter production. But in
the present study the leaves thamsslves vere cut and
removed us tho herbage at a particular stage of growth
1.e. full bloom stage. 2nd 50 the ragsneration copeselty
of the plants {lices) nay be another factor contrikbuting
to the yield. This relaticnship have been pointed out in
eszlier paragrephs. The photosynthates tnd other gzowth
inducing chemicels stozed in the lover parts of ths plents
(lines) might have influenced the regeneraticn of plants.
The &ifferences in the root system may be another feetor
which influanced the inteke of autrients and vater from
the s01l. This ¢an 8lso De supported by the favourable
veather conditioﬁs pravailed during that period especially
rainfall apd humidity which favour vagetative growth of
plants (Vig.6, Appendix-I). '

In conclusicn we can emphesise that sll the
growth contributing factora might have influenced the
various lines in certein levels which in turn hed influanced
the higher herbege yield. These factors mey be in a bettar
ccabination in O. gratigsisum than in O. ganotum and '
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hetica the better pu!omlnu_ of the O. gratissinum lines
and Cleoivwum,

The high pesitive and significant corrslation
noted betvasn frash heghage yield and laaf area 1n this
study further confirms the effect of leaf area on herbage
vield.

5.3 c‘huico; anslysis
5e3.1 0©41) eontent

Txo pﬁints are important here, The first cne
is that three hmaiungsmo done and oil content in thess
three hazvests were found ocut. The secend point which
require cocnsideration is that different lines coming under
two speclies of Ocimum were compared,

Macng the three harvests undertakem maxiswm oil
ccatent was recorded 4in the third hervest., There was
’pmgteu.tvt increase in oil content with the progressive
incresse in age of the plant except in lines 2, 8, 9 and 23.
These fouf lines reccrded higher ell content in the initial
harvests than the second harvest,

Varicus reasons are atiributed by variocus workers
about the variation in oil content. The findings of



faresk gt s}. (1980) that oil content incresses from
vegetative phass t0 seeding stege will hold gocd here
because the harvesting was done at full bloca stege in

all the three !_m:vuta. Hurvesting at full blocm stage waa
reported to be superior tc get batter yield of eugenocl
(Paresk gt s1., 1962 82,1983 b).

_ Haximum herbsge ylel@ was recorded in the second
harvast and leal is the major contributing factor . towards
. the total hubqu yisld, And so the higher the herbage
yvield the higher is the oil content. This can be supported
by the vieuws of Choudhart (1979) and Dey and Choudhari (19849
that mexisum oil content 4s in the leavas than in the stem

‘or inflorescence.

‘The poor oil content in the first harvest may
be dus to the fact that the totsl herbage contained more
tender stem porticn also es the plants are in the active
growth pericd., It csn also be attributed to the effect of
develcpmentsal stage of the plant.

The influence of climatic conditions prevailed
during the hervesting time cin be the possible reazon for
the poor oil content in second harvesting done at July and
foxr the higher ©il content in the third hervesting dene at
Rovenber. 7The meterclogical date sppended will clearly
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clarify the above point. %The best oil contant obtalned

in the thir2 harvesting done at Hovember mey he due o .
the relatively low roinfall, lov relative humidity and
cmpa:ativeiy high tempereture vhich helped the plant to
produce nere oll (i‘ig.s. Appendix I). The poor oll content
. for tho'lccgond harvest Gone at July can be releted toO the
high rainfall, hich relative humidity and comparatively

low temperature pravailed during Juiy. %hese factors might
have adversely ucﬁccéod Itho oil production by the m
plante. 7his cen be supported by the views expressed by
the previcus workers like Dey and Choudhuri (1980), Hotin
{1968). Dey and Choudhuri (1380) reported that oil contant
vas low in October which graduslly increased and rezached

a pesk in Dtc-.hcr and declining thersafter in case of

O, ganctum. Hotin (1968) revesled that atmospheric tsmperature
had the grestast favcurable effect on essentlal cil
agcumulation. He observed that a ralse in temperature
increased the ssssntial oil content in menthol mint,

ast Indien basil leaves, lavender stc. Yoshids (1959)
opined that atmospheric temperaturs was the masjor
environrentel factor controlling cil coentsnt in Pelargoniuve
gossum. Ha observed that oil content wﬁ higher in Qctober
and ﬁw&b&t‘thln in Mey and June owing to factors of huxidity
rainfall and tamperature.



The above discussion clasrly shows the
influence of rainfall, humidity end tempersture in
essential oll producticn. And thess confirm the reasons
for the poor oil content in July snd better oil content in
Hovember in the present study. '

The seccnd point of consideration is the
variastion in oil contant smong the 25 9,9_1_:_!_&:5 lines evoluated
in the pressnt study. In 011. the harvests the lines 1, 5,
10, 15, 19, 20, 23 and 25 recordsd higher ©ll content than
the otlier lines. The mean 0il contant were also higher
for the above lines than other lines.

The main inference is that the Clocimum and other
o Qratissimum lines have a higher oil content than
« Stnctum lines with one axception of line 23 from Lueknow,
This clearly confirms the superiority of the 0. grstissimum
snd Clocimum lines over the O. ganctim lines. The oOne
sxcepticnally good O. ganctum having higher oil content is
obtained from CIMAP Lucknow. This may be an sdvanced
selection for oll content from that institute.

g
4]

The positive correlaticn rsvesled betwesn herbegs
yield with leaf srea and oll content in this study confirme
the superiority of O, grstissimum and Clocimum lines. But



this will not ﬁold good in case of the superior O.sanctum
line 23 a9 it iz hyving lover leaf area and 163 herbage
vield., This may be & synthetic supsrior line from CIMAY
Lucknow.

The oil contsnt racordea in his study for Clocimum,
Q. gratissimum and 0. ganctum lines ravealed that the values
are higher then that of the previcus workers (Gunther, 1974»
Lal ot al. 1978; Paresk st 2}., 1980; Sobti gt al., 19789,

53.3.2 01l yleld per hectars

The nm 011 yield for all the lines vwas
recorded during the sacond harvest, folliowed by the third
and first haxvests. The miin reason is thet the oil yleld
is a function of 0il content and the total herbege yield,
And the herbaga yield vas mexinum during the second harvest,
which was the pesk growing season. The herbage :}nm. leat
area and oil content sre having a significant positive
correlation for the second harvest., This explains why there
is higher oil g;ield guring the u‘cond harvesting. The poor
011 yield in the third harvesting is mainiy duie to the poor
l';n:ba'ga vield through the ¢il content was the highest at the
third hagvesting: The minimum oil yleld during the first
harvesting _hlduc to the poor oil content as well as the
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pocr t{orbaqo yield. Though the maximum oil content is
© 3t the third harvest Que to seascnal influence its effect
on oil yield was masked by the lowsr herxbage yleld.

Clocimum possessed highest oil yield in all the
hervests and the mesn oil yield was also maximum (278.11 1/ha),
Relatively higher oil yield during second and third harvests
by #l1i the 0. gratissimum lines, cleariy indicated the
superiority of these lines over the O. ganctum lines, But
this trend 1s not clear in the firat harvest bscsuse of %he
variations in oil content and herbage yield,

The totsl oil yield from a hectore in an year wes
uausually high for Clocimum (834,34 )/ha) followed by other
9. gratissimum 1lines (326.6% ~ 408.49 1 per ha) (Table 13,
Fige7). This is also a factor controlled by the oil content
and herbsge yield, 20 wherever these fabtor.n had better
combinaticns, it will influence the totel oil yieléd., Tha oil
content and herbage yield were more for the Clocimum and
S+ gratissimum lines than that of the O. ganctum lines.
Though the line 23 of 0. sanctum had higher oll content its
totel o4l yield was less bacause it had pécx herbags yiald.

Sobti et a1, (1979) reported oil yields of
5785, 37.5, 50,25, 62.% snd 92,75 kg per he im RRL-07,

Q. ganctum, O. gratissimum (strein 1, strain 2) and fmproved
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strain of Q. gratigaimum respectively. Trivedl gt s).
(1981) reported an olil yield of €3.47 l/ha for O. gratissimum
uwnder Indore eonditions. ~ Sobti end Pushpangadhan (1982)
observad an ¢il yleld of 160 kg/ht for izproved straim of
O. gratissimum (RML-08). Choudheri et al. (1986) reported
oil ylelds of 190.7 and 268,9 kg per ha in the first and
second year :upc_jct:lvuy for 8. gratissimum which is in
remment with the pressnt ltu:iy. Cther nporti are not in
sgresmsnt with the dats of the present investigations
(Salyan gt s]. 1582. Asthans snd Gupta, 1984, Choudhari and
Bordoloi, 1986, Kurian gt al. 1984), They have reported
less oil yisid than that was obc#ved in the present stuly.

The oil yisld reported in’ the present study by
the Clocimum is unusually high. 7This msy be due to the
fact that ¢ had hicher ¢il content and high herbage yield,
These contrihuting factors had inklumccd the substantisl
increase in tot:) ¢il yield. | This slso peints 0 the
sclimstisation of Eloqhnn ﬁndu Kexrals conditione.

%.3.3. Kugenol content and eugencl yield per hactere

Clocisum had the highsst eugsnol content of
71,82 per cent among ell the 35 lines svaluatied in the
presant study, t'ho other O, gratissimuwe lines except



102

/’H7

line 28 (17.59 per c:x;t) possassed moderats contant of
sugencl. This study ensbled to isolate O. ganctyp lines
having higher eugenol content (lines 13, 9, 18, 17 and 3).
The lew sugenol content geported in certain iines in the
present study may b‘e due to ths predominance of chemical
-camt.ttunnts other than eugencl. Philip and Damodaran (1985)
identified different chemotypes based on the chemicsl
composition of O.gangtum like eugenol, isceugenol and
caryophyllene coatsnt. They identified types having purple
and green leaves in the local cultivars of 0. ganctum
having methyl eugencl as the major constituent snd another
" gresn typs having ongcﬁol. as the major consgtituent. But in
the prezent study only suganocl was studied.

The higher esugancl c;mt-nt reported in Clocimum
in the pressnt study was in asgreement with the previcus
workers like Puri (1982)}s 6% per cunt, Neir and Kurisn (1983)
70 per cent. The cugenol conteni;n for other lines g.n
Q. gratigsimum in tﬁa present study rsnged from 17,59
(1ine 25) o 45.65 par csnt (line 1S), Sobtd gt al. (19783
reported that 0. gratissimum conteined 70 per ceat eugenol
in oil and Sobti et al. (1900) obssrved oil contents of
45 - 85 and 50 « 80 per cant for two parental strains of
Cloa.tmm. The value reported in the pusmﬁ study seems to
be low, when we compare with the above velues.
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In the case of Q. g_lm lines the sugsnol
conteat rangsd fx_:anl 665 (line 24) to 59,05 per esnt
(ine 13). This range is alsc very low when wa cowpare the
eugendsl percentsge reported by the previcus workers.
‘Valdhya (1977) reported an .oz:ngml content of 65-70 per cent,
Lel st el. (1978) 70.5 per cant, Peresk st al. (1980)
52,2 per cent and Paresk st a1, (19820 53.5 per cent. This
iow sugencl content mey ha dus o the predominence of other
chemical constituents, Thus the presence cf chexciypes ae
suggestsd by ﬁh.tlip and Damodaran (156%8) in O, ganctum is
in support of the prasent study.

All the O, gratissimum lines end Clocinum hed more
eugenol yield than 8. sanctum lires (Tsble 12, ll'ig.ﬂ). The
total asugenol yield in cass of 0. gratissimum lines and
Cleocinum wers abnormally high., It ranged from 57.46
{1ine 25) to 599.221psr ha per veasr for Clocimur. In the
cise of OU. ganctum the sugenol yield ranged f:;m 3.6
(1ine 21) %o 55.74 ) per ha per yesr {line 13), The uportid
sugenol . yields ahy Paraek at al. (15820 ranged from 11.23
to 20.50 1 im; r‘,a for 0. gengtum at vagetative end seed
maturity stege and maxinum was 27.16 l/ha st full bloom stage.
Paxesek st 2]. @éao) also u:;-ort-ﬁ sugenovl yield range of
13.68 to 19.97 1 par ha par ycﬁ.'.
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The results indiceted that the O. gratiseimum
and czocuﬁ lines were ‘r.\win;g higher cil yield and
higher sugenol content snd thus tﬁc sugenocl yield is alsc
high,  W%hereas in cese of 0. ganctum lines the poor
sugencl yield by certein lines may be due to poor oil yield
and low sugenol aon?cnt. But in certain cases the eugenol
was higher than the rarorted values ponaibly dus €0 the
combination of high il yield and sugenol content.
3.4 Selection of better typesz bassd on leaf colour,

sroma and flavour

Majority of graen types are more sromatic the
best being the Clocisum followed by lines 9, 18, 19, 20,
4 and 5, QOn perusal o2 the data on sugenol content and
- oii content it can be seen that thase lines are algo having
‘ higher values for the asbove factors. Bast purple type
which is highly aromatic i3 1ine 13 which &s also having
higher ¢il content anad uugt_nol ecntents In general the
green typoi and typss having more gresnish tings are
supsrior than the purple types, with the excepticn of the
‘purplie type (line 13)., These studies alsc indicated the
possibility of chexotypes in O.sanctum having verying
colouration of lesves which 19 in agreement with Philip and
Damodaran -(1965).
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5.8 Correlaticn studies

In order to arsess the nature and degrae of
assoclation of morphological charecters and ¢il content
wlth the herbage yleld per plent during the pask harvast
scason (2econd harvest), correlations were vorked out with
refarence to six cherscters. Cut of éhate highly significent
or significent posiétva correlations were observed betwesn
" leaf aree B9 well a3 oi)l content with fresh herbage yleld
per plent. Thers is negative nonsignificent correlation
»with height of the plant end herbage yield’pcr_plant during
second harvest, This cen be mede clesr from the gbusrvations
of the present study that cgwventhough the height of the plants
ware more during the third hervest the horbage yield was
maximum Suring the second hervest., In ganeral, the lines
having higher leaf area and oil ceoatent generally have
higher herbage yield also cg. Clocimun and cther O.gpetissimen
lines. The otudies thus indicated thet leasf area and oil
content ¢ould be useful cheracters in selecting Sglium
pl}nta vhich could give higher herbage yield. Choudhuri et 3}.
(1988) elso obsezved a positive correiaticn (r vaiuve = 0,99)

bstwesn herbsrage and oil yield.

2.6 Leoncmlicas of cultdvation

The oil yield is the major intsrost of the study,
Hence three lines Clocimum (line 1), Q. gratissimum (line S)
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" snd Q, ganctum (line ) which are higher oil ylelders
(834,34, 400.48, and 127,93 1 per ha respactively) vers
selected for working out the economics of cultivaticn.
Considering the present markst price of Qelmum oil the net
profit per ha worked cut to M, 65,93%/=, n.25%,005/= and

%, 108.50 respectively. |

With reference to the profit shtainadle fzxom the
commercisl cultivation of Ociwum the available reports showed
considerable variation. A net profit of fs.1,200 per ha
wvas recorded by Scbti ¢t al. (1980) in Clocimum during the
first yesr &nd i.,7000 per h.a in the sscond and third years
esch., Paresk et sl. (1982D) obtained & net profit of
8,3000 per ha for Q. ganctum,

In the present study the net profit per ha from
Clocimun is abnormslly high. This is hsceuse of high herbsge
yield and good oil contant which in turn had produced higher
0il yield. |

The pruirxt investigation bycught cut the

1yw

potentislity of Clocimum and 0. gratigsimum in herbage yield,

oil contant and eugenol content ovar 0. ganctum and indicated
sbout the possibility of commercial exploitaticn of Clocimux

under Kerals conditions. The :lntir :olaﬁionlhip betveaen
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herbege yialds ©il coptent and leaf area are eiso expleined,
The character expressiocns by the varicus lines in growth

~ behavicur, yield attributes, oil end eugonol contents

| indicated the high dsgres of varisbility in Qcimum spp.

The higher degree of variation in augenol conteant bxough£ out
the possibility of the exiatence of chemotypes., Highly
significent positive correlation betwoeﬁ herbege yield par
plant with leaf srea and il content ean be further utilized
in the crop 1hprovement pregramnes of this crop. This study
.8180 helped in identifying a Q.sanctum line (line 13) from
Nellankara, nesr Trichur as the most suitable purple
(Rrishna Thulsi) type for the homesteads,
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| An experimsnt in simple lattice design was
canducted at the Collage of Horticulture, Vellanikkers
during 1985-86 to evaluate 25 different Ocimiw lines for
herbage yield, oil content and eugencl. The salient
results sre summarised below. '

1. All the Ogimum lines except very few had an
increass in helght from Janﬁu-y to November. Eventhough
initial height was less for Ocluum gratissimum 1lines and
Cldcimum, with the onsst of rainy ssascn from June onwards
they exhibited a substential increase in height. Generally
during June, July and August s}l the Oclwm J.iéu exhibited
& higher relative incroase in height comparad to other months.

2. Majority of ths 0. gangtum lines studied
expressed maximun spread during July and sfter this a
Qefinite pattern could not be chsecved. From July onwards
Clocimum and other 9. gnt:.iuﬁnn linds expressed comparatively
high significant values for spread.

3. Conpered to O, ganctum lines Clocimum and
. gratissisum lines except line 20 showed brenching at
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Lower heights. All the lines had maximum number of
branches during July end after thet a definite pattern

was not cbserved.

&. ALl the lines tsok longer time for bioaming after
tranaplanting, while the time intervel required for flowsring
after first and second harvests were less e:nd vere almost

cn per. Cleoclmum end other J,gratissimum lines took more

nunber of days for flowering when compared to G.zsnotum
1ines which indicetes the longer vegstative phase and

longivity of these lines.

5. The intervals of flushing in the Aifferent
. lines studied rongod from 8.23 to 13.310 days. Cenerelly
C. grotissimur lines including Clocimum took comperasively

less nunher of dzyz for flushing. Thls revealed the quicker

reganeration cepsolty of these lines.

]

6. Clocimﬁm and O. grotissimum iines hed larger

lesf 2zea than D. sencktum lines snd It reénged from 2.89 to
36437 cmz. This chacacter is very important due to its bhigh
positiva associstion with the herbage yield,

rd

7. Awconyg the thres hervests taken during April,

July end Hovember the second harwvest during ﬁonnoon 588800
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qontributed maximum tcwards the total herbage vield., All

ths Q. gratigsimum lines including Clocisum recorded a

. substentially high herbage yisld per hectare in en yesr
coxpsred to other U. gsnctum lines. Of the different Ccimum
lines atudied, Cloecimus wes the highest yieldsr and line 22,
the lowast yielder. Among the O. ganctum lines line-3,
line~6, iine-8 acd lire-2 produced higher herbage ylelds.

8. Issential oil recovery of the different lines
revasled highly significant differences., The maximum
. essentisl ol recovery was rscorded from the third harvest
and miniwun from the first harvest. Clocimum and other
Os gratissioum lines and lirs-23.of Q.ganctum recorded
maximum recovery of oil during sll the thres harvestse., The
sverags oll content was msximue in Clocimum follcwed by
line 237 line & hed the least 0il content.

9. 011 yield recorded for the different lires
during each harvest differed significantly. The line
Clocimum yecorded meximum oil yleld of 834.34 1/ha/vesx.
Higheat 01l yleld was obtained from the second harvest
followed by tha third harvest., In all the thrae harvasts,
Clocimes and cther O. gratissimum 1lines produced high-r:

quantities of oil conparsd to O. ganctum lines, Inong the
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varicus Q. gangtum lines studied, line-$ was the highest
o1l yielder followed by line-23.

10. Ciccimum possessed maximum eugenel in oll,
followed by line 13, § and 18. Clocimum shich recordsd
maxinum oil yield also yielded highest amount of sugenol.
kventhough O. gratissimum had soderste or less eugsnol in
0il, they geve high esugencl yileld tham O, ganctum heciuse
- of thelr comparztively high oil ﬁclds.

11, Bcoring of different lines based on lest
colour and eroms with Xespect tc eugemol content revaaled
that Cleocixum was supszior with highly erchmatic gresn laavas.
The linos heving gresn ox greenish tiuge lsavas had good

ox sviragt percentige of eugenol.

12. The charscters such as leaf area snt cil
‘eonteat exhibited s highly significant or significant
positive correlation with the fresh hesbags yield par plant
'during second harvest pericd, The height of the plant showed
& negative correlaticn and other chazacters 1ike spread of
the plant, nuxber of bhranches per plant, mumber of days for
flovering &id not show any significant c;om:olntion with the
fresh haerbags yield during the peak harvest period

(sscond harvest).
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13. Clocimum gave maxisum returns followed by
C. gratissimum lines, and O. penctum lines gave the lesst’
profit. ' '

14. In short the atudies ravealed the supericrity
of Clocimum and O. gratissimum lines with regard to thelr

batter vegetative growth and eugenol contant, Hence
Clocinun cen be cultivated under Rerala ccnditicns on e
ca—e;elll acale. aAmong the O. genctum lines asvsluated
1ine 13 having purple coloured leaves haes shown high values
for sugenol contant. ﬁmce it i» sug&cuﬁd that further
studies mey be ca:xicd out for thas improvement of line 13 of
0. zsnctum as purple typu are preferred by the people
sspscially for nomestead cultivaticn. Other types may be
seresnsd to f£ind cut the possibility ef cheactypes, which
may bo rich in methyl euganol, ﬂmm‘:l and caryophyllenas.

" The supsricr lines elso cin bs testsd under differant ahade
conditions and effect of shads oo chemical constituents and
plgmentation can be chserved and thus the possibility for
cultiﬁ_tmn ©n large scale a3 intercorcp In coconut plantaticns
can be explolited.
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Appendix-I

¥aather date (monthly aversgs) for the perlod from Novamber

1565 to Hovember 1986

. Temparatures *C

Relative Totel
Menth , hunidity rainfsll
Maxcimam Minimuasm (%) {men)
do008
| Rovember 31.8 22.3 70.0 14.4
Decanber 32,2 22.9 62.0 58.8
1005 .
Sanuery 32.5 22.4 58,0 1.2
r&bzunry | 84,2 22.1 56.0 1.9
Harch 3643 2¢.3 60.0 8.4
April ' 36.0 25,2 67,0 23.2
May ' 34,2 24.7 72.0 108.8
Jung | 3040 23,06 84.0 669.9
‘July | 29.8 23.2 84.0 381.4
August . 29.4 22,7 83.0 358,7
Septeaber 30,5 22.7 81.0 296.3
Gctober " 3.8 22.9 80.0 4321.3
Novesber | 3142 22.0 71.0 176.2




January 1986 to Eovamber 1986

Appendix.2I
Anslysis of varisnce for plant height of Opisum lines from

Scurce of

Months varistion Varieties Error
Janu
i d.f. 24 56
Mezn squares 172.992% 8.058
February |
d.tla T 24 s
| Mesn squares 108,342%* - §.62¢
March®
d.£f. 2¢ 7”7
° Haosn sguares 82,6430 S.889
April .
4.z, 24 72
Nearn sguares 101.096%¢ 82.07%
Hay
de.fe ¢ -1
Nazn sgueres 185,557 7.9%
June
4.£. 24 L1 ]
Mean sguaras 229,392%% 9.898
Ju1y®
A.f, ' 24 . 72
| Hean squares T72,203%* 11.15%
August '
A.E. 24 54
Hean squares 1254.8924> 13.718
Septamber '
d.£f. 24 1
- ° Mesn squeres 1258,068%* 17.482
Getober Ao, 24 72
Hean sguares 1425.8700» 16,684
Rovamber ~ .
d.f. ¢ 58
Mesn sguares 2313,013% . 19,8503
¥8 = FRot significant
* = JBignificant at 5% level
** = Zignificent at 1% levsl
@® = The snelysis wasidone in RED as the bestwesun

blocks within geplicate mean squars was lesy
tharn errsr mesan sguare.



Appendix-IIX

J\nll'ylu.o'! varisnce for spresd of Oct lines from January
1986 to Novemberx 1986

souree of '
Honths voristion Verietien Egror
Janulry.
4.£f. 24 72
Masan squarss $2095.842% 461.993
L _ .
Februs
¥ ) d.f. 24 ) ?2
. Kesn sguaras 1350963.96G%> 4024.323
Kazoh '
d.£. 2‘ ) 55
° Mean sguares 1801816,.9404 1426,534
Apxid df. 24 72
Yisan aqasres 2646355.831%* 25230,.22¢8
May )
d.2. 24 . 56
Mesn sgquares 340350088,725%¢ 10346.796
June
d.f. 24 ) 55
Hean squarsa 6312797.546%% 13261.609
Nuly
;- % o ad 56
° Faan sguares 4069261.1480% 1251.248
August ‘ ' '
d. %, 24 72
. Naan sguares 183686154,174%¢ 1020.444
Septenier
Aefe 24 56
R Mean squaras 5053550,32380e 1287.64%
Cetober A £, 24 72
Kesai: squares © 84338%56,010%w 1336.02
Hoveabaz® _
def, a4 ’ 73
Heasn mquares 8307881.328%* 51221.337
K3 = ¥Not significant
* = Jignificant st SX level
** = BSignificant at 1% level
® = 7he snslysis was done in R3U ag the btueen

blocks within replicaste mesn square was less
than errcor nean sguara.



Appeadix-IV

Analysie of verisnes for height at first braaching

of Cgimum liines
Source of varietion Varietiens " Egror
d.2, ’ 24 . 56
Mean squeraes 63,5280 3.3329

** Significant at 1% level



Acpandix-V .
Ociwum lines

Analysis of variance of number of branches of
‘ from Januery 1926 to November 1986
Months ::iuf::ig: Varieties Error
® .
Janu
i a.zf, a¢ 72
Hean squeres 32.584%> 3.044
° -
Febru
i def. 24 72
Mean squares 112,.850%# 5.928
Huch‘ , .
dufe - 24 72
Masan sgQuares 475.255%% 1i.228
April - _
i AL, 24 se
Masn squares 3872.99 % 17,365
Hly.
d.f, - 24 73
Mes2n aguares 1518%.010% 21.188
June? -
d.£f, ) 24 - ' 72
Masn squares 289%87.,281 %% 32.787
July d.£. 24 56
Mesn aquares 32127.6920% . 49.623
\ 4
Auguse : . _
4.1, 24 | 72
° Mean squares 19204.438%* 43.507
September™ . ¢, 24 72
Mean squares 13565,770%% 29.528
Octcber
4.f. 24 16
Mean sgueres 5992.089¢% 29.839
Hova-bor.
a.f. 24 72
Hean squares 8384.8650 32.427
M8 = Not significant
*: Bignifizent at SX level

Bignificent at 1% level - .

The anelysis was done in R3D g the between
blocks within replicate mean squsre was less
than errcr msan squaze. :



Apprendix-VI

Anslysis of variance for number of days taken for
blooming after transplanting, first and second harvest

by Ogimum lines.

Ro.of days Source of N
l.’o; flcowsring variation Vazieties Error

After transplanting
a.8, ' a4 . {]
Mesan squares GBS, 964%* 14,179

After firast hmut.

d.£, ad 72
Mesn squares 441.750%% 9,767

After second hlrvnt. )
d.t. 24 72
Hean sQuares 438.,13%%% 086

N8 = Not significant

* = Significent at 5% level
** = Significant at 1% level

@ = The snalysis was &ne in RED as the bitvesn

blooks within replicate mean sqQuare was
lesa than error mean sguare.



Appendix~viX

Analysis of variance for intervels of flushing of Cciwmym
lines after each harvest

L

Intezvals of Bource of
flushing veriation v““u..' $rror

After first hervest?
L, P 8 2¢ 72
Meaan squares 5.632t% 0.473
Aftar second harvest
defe a4 -1 1

Hean squsres 2,011 0.20%
After thizd hozvest

4.f. 24 56

Hean zquares 2.2574* 0,093

N8 = Mot significant

*® = Significant at 1% level '

® = The anslysis was done in RSD as the bastwesn
blocke within replicate mesn SQisEe was
less thaiy exror mean sguare



Appendin-Viil
Anslysis of variance £or herbage yield/plant of

Ogimum lines
Scurce of ’ '
Herbage variation Varieties Error
yield '
I. Pirst harvest ’
Fresh weldght buia. .
defe {4 72
Mean sqguares S¢74.134%» 32.966
Dry weight basis
d.f. 2‘ s‘
Mean squares 413,322%» 5.348
Il. Sacond harvest .
Frosh weight basis
d.£. ' 24 {3
Mesn squares ' 138764.635%% 744,630
Pry welight basis
d. 5, / - 2¢ 56
Mesn sctarcs 7238,519%» 83.000
Ili. Third harvest
Tresh weight balil
4.2, 24 . L1
Hean squares 63423.585%% 102.057
Dry welght basis
d4.f. 24 3¢
Mean squares 4877,435%* 7543

N8 = Hot significant

** = Significant at 1% level

@ = The snslysis waa done in RBD at the batwesn
blocks within replicate mean square was loss
than error meesn square



Appendix-IX
Analysis of varience fer herbege yield/he of Ogimum lines

- Souxce of
Hexbage variation Varieties Exror
yield :
I. Xigst harvest
Fresh welight banld'
def. 24 72
Hesn squares 5,560 0.0813
Dry weight basis
d.£. 24 Ss
Mean squares 0.659%% 0.011
I1. Ascond heszvest
Fresh weight basis )
da.f. a4 36
Mspan sqiares 232.050%# 1.191
weight basis ' )
bry de.£. 24 56
Hean sguares ‘ 11,899 0.13)
ITL. Thipd hafvest .
Frash waight basis -
d.zf. 24 56
Hean squares 101.463%2 0163
Oxy welght basias .
d.£,. -1 S 56
Msan agquares T 4o 0.012

N3 = Not significant
¥ = Significant at 1% level:
@ = The analysie vas done in RAD as the bibween
- blocks within replicats mesn sguare was less
than error msan squeré ) '



Appendix-X

Anslyeis of werience for oil content in different Ogjwym
lines a3 influenced by harvests

Soures of ‘
Recovery of varistion Varieties Brror
oil
I, ERizast hsyvest
Fresh weight basia®? "
L % 24 ) 72
Mean squares 0.111%#+ 0.008
® .
Pry weight basis
ofe ad 72
Msan squares 0.8218¢ 0.015%
Il. Second harvest
Fresh waight basis
. 24 85
Mesn squasras O.1870¢ 0.0601
Dry weight huu.
ofe 24 72
NMean agueres J.841% 0.017
IIX. Third harvask
t  Fresh weight basis
[- 1% 4% 24 56
Hean sguares 0.618%» 0.001
Dry weight basis '
d.%. 2¢ LT
Masan squares 6. 2150 0,014

N8 = HNot significent

*% = Jignificant at 1% level

@ = The anslysis was done in RED as the Detwesn
blocks within replicate mean sqQuare was less
than error mean square.



Appendix-XX

'Annylu of varisance for oi) yield of Ogimum lines
£zom different harvests

Source of

Giy yi+lad waristion Varieties frxrorx
yirst Iw:vni:e
gl.i. : a4 72
Mean squares 274,582 1,029
Sacond hawnt;9
a.t. 24 72
Mean squeres I7I00.6928%  §E.3%9
Trird harvest®
d.f. 24 72
Mean squeres 25901.284%* 591,336

H3 = ¥zt significant

" a. Significant at IX level

2 = The zneiyaie was done in RED as the
betwesn blocks within replicate mesn
SgUare Was less than error mesn squara.



Appendix - XII
Econcmicas of Ocimum cultivation for ons hectara®

0. sanctum

Clocinum 0. gratissimum
et \ 25.50 w;.:;;: Quantity ~Amount 25.80 wﬁ;ﬁ Cuentity "TRURE LeR wﬁ;ﬁ _21“2;" “i,;f““
1 S ‘ 2 3 4 5 6 7 8 9 10 11 12 13
I. Seeds 2nd sowing : - -
8) Preparation of nursery and 2 10 - 290.00 2 10 -  290.00 2 10 - 290,00
sead wowing .
b) Cost of seed - - 250 g 100.00 - - 250 q 100.00 - - 250 g 100.00
I1. Cultivation and Land preparation .
a} Ploughing @nd digging the land 35 20 - 1372.50 as 20 - 1372.50 as 20 - 1372.50
b) Taking furrows and bunds as - - 892,50 35 - - 892.50 35 - - 892,50
c) Trqnsplantinq.in the field - 20 - 480.00 - 20 - 480.00 - 20 - 480,00
III. After cultivation operations
a) Irrigation ao 20 - 1245.00 30 20 - 1245.00 30 20 - + 1245,00
b) W-ediné and earthing up 20 20 - 990.00 20 20 - 990.00 20 20 - 990.00
IV, Manures and manuring - i
a) Parm yard menure 9 B.125/tonne - - 10t 1250.00 - - 10 -t 1250.00 - - 10 £ 1250,00
b) Nitrogen @ M. 5.30/kg - - 170 kg 900,00 - - 170 xg 900.00 - - 170 kg 900.00
) P205 @ &.4.70/kg - - 440 kg 2060.00 - - 440 kg 2060,00 - - 440 kg 2060.00
d)'Kzo @ Rs.2.25/kg - - 50 kg . 112.50 - - 50 kg 112.50 - -— 50 kg 112,50
@) Transport and application 5 10 - 367.50 5 10 - 367.50 5 10 - 367.50
V, Harvesting
a) Cutting and transportation of 90 - - 2295.00 50 - - 1295.00 a0 - - 765.00
herbage
b) Cleaning &nd chopping - 90 - 2160.00 50 - - 1200.00 - 30 ) - . 720.00
c) Total coat of cultivation - - - 14515.00 - - - 12475.00 - - - 11545.00
VI. Processing and distillation
a) Comst of distillation of oil - - 59.36 t 2950.00 - - 46.46 t 2320.00 - - 22,93 t 1146.50
b) Values of oil b, 100/= per litre 834 1 83400.00 - - 408. 1 40800.00 - - 128 1 12800.00
¢} Total wapenditure of cultivation - - 17465.00 - - ~ 14795.00 - - - 12691.50
d) Income from one hectare - - 65935,00 - - - 25005.00 - - - 106.5%0

* Worked out based on the expenditure incurred at.

the experimental plot
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ARSTRICT

Investigations on “Evaluation of Oglmum lines
for herbags yield, oll contant and augenol®™ was esrried

out at the Departaent of Plantation Crops &nd Spices,
College of Horticulture, Vellanikkera Quring 1985-86.
‘ruonty.‘.o'ur Coimum lines collected from different places
from the Stats and the country slong with one a&ain

{Clccixum)

releaszed from RRL-Jemou wero evaluated adepting

sinple lattice design with the following objectives.

1)

2)

3)

Iy

&)

Te select batter types baged on lesf colour;
azema and flaveury '

2o study the growth snd flushing bshaviocur of
sach typs and to isolates superior ones having
bettsr flushing chagacters;

To select & purple coloured O. sanctum line

for the Kerala hcmestéadss

T0 select eugenol rich straina to undertake larje
scale cultivation of Scimum for essential oil
productions '

To explore the possiblility of growing Clocimum

under Vallanikksrca conditicns.



The crop vas ralsed adopting the standsrad
Package 0f Practices recosmandaticns. The main growth
parameters stulisd were plant height, spress, height at
first branching, total nusber of branches per plant,
nuaber Of days %0 bleseing, intervals of flushing ancd lest
arss. The yield psrametars studied were herbage yield per
plant, harbigc yield per hectzre, gil content, oil yield
‘per hectixe, sugencl contant #nd total sugenol yield per
hectare. An attempt was alsc mede 6 relste leaf celcur
and aroma with the eugenol content ef Al €ferent Sgimum
lines.

The results indicated that the plant height
 incressed with the age of plsnts. The plant spresd and
totsl pumber of branches per plsnt wo:c‘ maxiaum during
July-August lnd;ut'tn;do a definite pattern was act
cbserved. Clocimum and 0. gratissimum 1lines branched at
lower haights e:lsmpurcd to Q. sanctuom lines. In gsneral,

- all the lines tested took more time 0 initisl flowexing
afcer transphnf.inq. than, after first or ssecnd harvests.
Clocimum and C. gratisgimum lines -xhibit.cd a tendeney for
quick élusm.ng but tcok moys days for flowsring after each
hezvest compered to 0. gancium lines, Q. gratissimus lines
including Clocimum have higher leaf area. |



~ The studies on vield peramsters xwuha'that
Cloccimwe wap most superior ‘wﬂ;th ragaxd ¢o herbage yield,
ol aentant'md cugnnci follsued by O. gratissimum lines.
Clocimum produced & herbage yield of 59,36 toanes/ha/yess,
_‘yl'hih the l;ighnt; yielder 6£ a, m producad enly
32,93 tennesa/he/yesr. The different lines in general,
produced maxiwum herbage snd oil yield during secend harvast,
folloved by the thipd and firat harvests, shersss the oll
content was maximum during tha third harvest followed by
the second and first ﬁmu‘u. The perxcantage of sugenol
vas maximum in Clocimum (71,82 per cent) followed by a
putple coloured O. ganctum line (59.05 per cent) collacted
from Nellankara, near Prichur, Closimm produced meximum
sugencl per hectare folloved by O. gratissimum lines.

The’ scoring on leef colour snd aroms with respect
0 sugenol cénteﬁ(: ravealed that, grean lesved lines had
batter aroms than purple leaved with one purple coloured

line &= 'exmuon. Here slso Clocimum proved its superiority.

Econocies of cultivation ane dintillat&eh of
diffarent Ocimum  lines revasled that cultivation of Clociavm
is moze profitsble than all other Dolwum lines evaluatad.



When we considex -thc‘ varicus chereecters of 25
different Opimum lines, it is very well cleer thet Clocimm
can be groomed as & commercial Crop under Xsrala conditions.
If there is a preference for purple coloured type of
S.ganctum (Krishna Thulsi) the line from Nellsnkera can
bs recomrended especially for the hompatsads, Hence, .
further investigation to probe the possibilities of growing
. these prordaing lines as pure and mixed ¢rops in Kerale and
 techniques for identifying valiuabls chemical eonstiteents
other thian eugencl is suggested.
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