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Diversity of Ocimum sp. (Lamiaceac) inMarathwada Region

G.L.Pachkore,*J.). Kshirsagar,A.N.Dharasurkar
Department of Botany, VasantdadaPatilCollege,PatodaDist-Beed (M.S).
gpachkore@redillmail.com

Abstract

The present study. described the diversily of nine Ocimum sp. found in , Marathwada Region .
Their diversity was determined on the basis of morpholo gical characters, to deter-mine the level of
variation present in the genus Ocimum. Among nine Ocimum Sp six (O.americanum, 0. canum O.
basilicum, O. gratissimum, O. kilimandscharicum and O. temuflorum) are found to be different
Ocimum species and the rest are as varicties. Significant variations were observed in the
morphological traits except O.canum and O. basilicumspecies. Cluster generated from the
morphological data showed two different groups viz. basilicumgroup and sanctum group. Chemical
analysis did not show much variation between morphologically similar species [25] viz. O. canwm
and O. basilicum. Thus the combined anal-yses of morphological traits represent the best possible
approach to confirm taxonomic delineation. / Inedification.

Key Words: Diversity, Lamiaceae, OcimumSp. Marathwada Reg{on.

Introduction

Ocimum (Basil) most important plant of the FamillyLamiaceae. The word Ocimum is is derived
from the Greek word ‘0zo” meaning smell [1]and is called as *‘king of herbs” due to its immense
use in traditional system of medicine, perfumery and pharmaceutical industry [2].Pushpangadan in
1995 has reported that the genusOcimumhas more than 160 species and is the largest genera in
Lamiaceae family worldwide, of which about 65 species are native to Ocimum and the rest should
be considered as synonyms [3].The maximum number of species is found in the tropical rain forests
of Africa how-ever, few species of Basil are native to India (4]. In India, about nine species of
Ocimum have been reported including three exotic species namely O. americanumL., O. minimum
L., and O. canum Sims . [5]. ' :

Since the distinctness of an Ocimum species from arother is always difficult to identify, several
characters may need to be considered. Most of the genotypes identified by the earlier authors were
based on morphological traits [6-8]. For morphological characterization taxonomists have
formulated a descriptor list, such as leaf shape and colour, flower calour etc. for plants’ taxonomic
classifications. Ocimum species show enormous morphological variations as well as growth
characteristics, reproductive behavior and chemical composition among their species that are
affected by environmental factors [10]. Ocimym species are varied across India; however a few
reports are available about the Ocimumdiverssity study. Moreover the contemporary literature 1s
totally lack of similar morpho-chemical .diversity study of different naturally growing Ocinutm
species. Diversity and relationship of nine Ocimum sp. including the natural hybrid O. canum based

on morphological for their characterization.

Materials and Method .
Plant materials:-Total nine of tulsi (Ocimum sp.) were collected from different places Out of the

nine species two varieties from O. tenuifforum L. (Purple and Green type, commonly known as

Krishna and Radhatulsi respectively), two varieties from O. basilicum L. two varieties from O
< gratissimum L. and single species from O.canumSims (0. americanum L and O.
¥ kilimandscharicumGuerke. (Karpurtulsi) —were for the present investigation. The bref
morphological description, local names, medicinal uses, summarized in (Table 1)

-
3
]
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Morphelogical evaluation:-

Momhological study was carried out in the year 2013-2015 during the flowering seasoy,
Septembers to January. Morphological data were recorded for each species (table p,
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penodically recorded for vanation of characters after an mtcryal of fifteen days at pes GFa
vegetative and flowening period. All the vegelative morpholog:cal characters were recorded :
the entire growth period but reproductive traits were considered for analysis during full by,m_.;;

stage (August- November),

Table No-1 Name, Morphologicaldescription and Medicinal Uses of Ocimum Sp.

Sr.

No |

Botanical Name

Ocimum
| .tenuiflorum L

Krishanatulsi

— 4

Local name | Morphological Characters

Annual to biannual |, hcrb

70-150 cm tall, leaf, ovate-
obovate Lelliptic-oblong
,surface patently hairy to
clothed with soft,spreading
hair, Inflorescence purple.
Flowers  purplish,  calyx
purple,patently hary to
densely pubescent, seed |
brown, globose, non-
mucilaginous.

Medicinal Uses

Fresh Leaf yee:
common cold P
fever , mflamma,,
and duabetes -,
used as
stimulant

b 7

)

| Ocimumtenuiflorum
| L.

Radhatulsi

Annual to biannual , herb, |
70-160 cm tall, leaf, ovate- |
obovate .elliptic-oblong |
,surface patently hairy to |

clothed with soft spreading | i

hair, inflorescence green- |
greenish purple , flowers
purplish, calyx . green.
patently hairy to densely |
pubescent, seed brown, |
globose, non-mucilaginous. |

| 3 i Ocimumamericanum

I

] 4

i

Web:

i Id.

]

} Ocimumcanum Sims
|

e et e

W

Ban tulsi

(.‘m'nhl_lur basil

| mucilaginous.

Annual, herb,20-60 cm tall, |
leaf elliptic-fanceolate, leaf |
surface glabrous except hairy |
midrib, vein lets and margin , |
inflorescences greenish, |
flowers white, calyx green |
with  sometimes  purplish |
stnpe, long hairy seed black | |
narrowly ellipsoid, |

Leaf  usad
flatulence,
disabilities . ‘
and mosquit
repellents.

~ ay1LE

mos

Annul , herb, 20-40 ¢m tall,
leaf elliptic-lanceolate
broadly | obovate , glabrous
except hawry midnb | vein lets
and  margin__inflorescence

Fresh leaf and %
used for cunng ‘1\".
different types
skin dised™

4
including sores 2%
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’ prechish, flowers  white, 'th and et o
’ calyx green, long haiy, wed | the skin
_ braowmsh  black,  ellipsod
— | muciaginous
s !'Or'mumbaufﬁmml. Rantuls Annual | herh | 45-lfﬂlt;m‘,lrzf uwesd i
| | all, leaf ovate- lanceolate v | common  old and
‘ oblong-lanceolate | glabrous | cough teadache
| cxcept hairy midnb, veinlets | and ] szl
| Cand margin |, inflorewcence | problems
[ preenish, flowers whitish | |
| | pink calyx green, long hairy,
‘ | seed brownish  black, |
L | elipsoid, mucilaginous. |
|0 | Ocimumbasilicum L. | Subja  (Ram | Annual , herb 55-100 cm tall | Fresh leaf jusce used
r tulsi ) leaf elliptic  ~Inacenlate | | in gastric problem.
‘ | glabrous on both sides of the |
eaf |, anflorescence purple,
-' | flowers  pinkish  —white |
| calyx greenish purple-purple |
| smooth except sides | seed |
| black, ellipsoids, |
] R R mucilaginous. ) .
7 | Ocimumgratissimum | Ganga Tuls) Perennial , under shrub or | Leaf used in fever,
L. shrub, 140-200 cm 1all, leaf | common cold and
lanceolate, ovate or ovate- | wugh,
lanceolate, glabrous except | gastromtestina)
hairy midnb, inflorescence | problem.
greenish - purple,  flowers |
yellowish  white , Calyx |
greenish purple, hairy, seed
" brown, sub-globose, | ‘
- 3 | mucilaginous. T
b Ocimumgratissimum | (AjowanTulsi, | Perennial, under shrub or | Leaf used i fever,
L. p Ganga Tulsi shrub, 12-260 cm tall, leaf- | common cold and
lanceolate , ovate or elliptic- | cough,
ovate, glabrous except hairy | gastromntestinal
midrib and wavy, | problem. And
inflorescence greemsh, | poisonous  insect
1 flowers- yellowish  white, | stings
calyx green, hary, seed |
brown, sub globose,
: | mucilaginous. L sl
9 | Ocimum Karpurtuls) Perennial , herb, 60-120 cm | Leal  used m
Kilimandscharicum | tall, leaf ovate-oblong, leaf- | headache and sinus
CGuerke | surface pubescent with white | problem.
hairs on both sides, much
denser and longer on veins ) |
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= T __'___T—benealﬁ,— inflorescence
 greenish-grayish, flowers

white , calyx greenish -
grayish, densely hairy, seed
black, narrowly ellipsoidal ,
mucilaginous. o

Results and Discussion
Morphological characterization:
Understanding the diversity of a pl

ant species or genus is of great gigniﬁcanc_c, primari‘ly because
its connection to many branches of biological sciences. Morphological studies on Oc.zmum Species
showed a high level of variability in recorded traits. For identification of Ocimum specie
morphological traits including leaf colour, stem, inflorescence, flower an_d seed; leaf shape, ste
and seed play the major role [6).In the qualitative traits a consndgrable variability were observed o |
stem pubescence, stem colour, leaf surface, leaf margin, leaf tip, leaf shape, mflorcsc?ence type,
flower colour, anther colour, seed shape and seed colour (Table 1)- However, two traits namely
plantgrowth habit (erect) and their mode of reproduction (sexual) are found to be monomorphic for
all the species and varieties under consideration. Some of the species have pubescent on the sten
but with their uneven occurrence. Sparse type of stem pubescent was observed on O. gratissimin
(Ajowantulsi), O. americanum, O. basilicum (Babutulsi) and O. canum but O. kilimandscharicum
and O. tenuiflorum (Krishna and Radhatulsi) have dense type of stem pubescent. O. basilicum
(Sabja) and O. gratissimum (Ram tulsi) on the other hand showed glabrous stem. Stem colour was
also varied from species to species and their varieties. O. gratissimum (Ram and Ajowantulsi) have
brownish stem colour whereas O. kilimandscharicum, O. americanum and O. canum have light
green stem colour. Purple green stem colour was found on O. basilicum (Ram tulsi) and a distinct
deep purple stem colour was observed on O. basilicum ( Sabjatulsi) and O. tenuiflorum
(Krishnatulsi). S
Leaf surface showed significant level of variations viz. glab-rous except hairy midrb, veinlets and
margin (23] [O. basilicum (ram tulsi), O. canum and O. americanum), sparse and wavy or
undulated O. gratissimum (Ajowantulsi), patently hairy to clothed with soft spreading hairs [O
tenuiflorum (Purple and Green type) and O. kilimandscharicum), while O. basilicum(sabja) showed
gIabrou; lt.aaf surface. Notably, most of the species showed same colour of leaf (Light green) except
0. gratissimum (Ajowantulsi) (Deep green) and O. tenuiflorum (Krishna tulsi) (Purple colour). In
the present study, O. 'renu{ﬂorf:m showed purple and green type of leaf colour. The existence of
three types _of 0. fem:gﬂonm.: viz. green, purple and purple-green however, recently, Mondello et al. |
ie(}g% :11 ;r};: :;I?r?g[ h;wc claimed the exislgnc.e of ﬁve‘different types of le_af color [21]. . _ '
D amerimmine ;Jom.;crrate [O. gratissimum (Pfjowanand Ramtulsi), O.kilimandscharicum
(Knbhna jo Rad’ha.tu]:is} "gm (R.am' and Sa_b_mlulsn) and O. calnum] to dented [O. ‘remu'ﬂam'":
il iropalate: lenf sh)a 9 -Ogn;l{t_!fszmum (quwan and Ram tulsi) showed acute leaf tip and broad
andSabia) on the oth ]}: . 0 rhmandsclmrrcmrf, 0._amer:'canmn and O. basilicum (Ran tuls!
Sabj other and showed acute leaf tip with elliptic leaf shape. But O. tenuiflorum
(Krishna and Radhatulsi) have obtuse to acute leaf tip witl leaf sha
Variation was also observed in infl pmagyeon, issi :
" ; nllorescence type. Out of nine genotypes O. gratissimum (ganag®
and Ram tuls ' : BEROOP 5
ulsi), O. tenuiflorum (Krishna and Radhatulsi d Okilimandschari howe!
branched inflorescence and rest of the speci o e s mex :
e 4 pecies showed unbranched or simple type of inflores-cencé
Ihere are four types of flower colour observed ; . e - e [0
eratltixn: (ggn o h 0 ved in lh'.: fsmdled species. These are yellowish white [¢
. am tulsi)], white (O. kilimandscharicum,americanum and O. canun’
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whitish pink [0 basilicum (ran tulsi and Sabja] and pumple [O. tenuiflorum (Krishna and
Radhatuls1)]

So far we have discussed different morphological traits to evaluate the morphological diversity of
Ocimum species. Very recently, few reports are available where people used seed morphology to
differentiate morphologically close Ocimum species. Seeds of all the species vary from brown to
black in colour. Seed shape also showed significant difference among the species studied. The
observed seed shapes were sub-globose-globose [O. gratissimum (Ajowan and Ram tulsi)], globose
[O. tenuiflornim (Krishna and Radhatulsi)], small ellipic (O. kifimandscharicum and O
americanum) and broadly elliptic [O.basilicum (Sabja and ran tulsi) and O. canum). It was observed
that all plants seeds were mucilaginous [O. basilicum (Ram and Sabjatulsi), O. canum, O.
americanumand O. kilimandscharicum etc.]

Conclusion

The present study described the diversity of nine Ocimum genotypes grown naturally in the India.
All the species are wide spread across the region. Their diversity was described in terms of
morphologicalanalyses. From above study clear distinction has been made between O. basilicum
(ran tulsyO. basilicum ( Sabja), O. gratissimum (Ramtulsi) O. gratissimum (ganga tulsi) and O.
tenuiflorum (Krishna tulsi) O. tenuiflorum (Radhatulsi). Among nine Ocimum genotypes six (O.
americanum, Q. canum, O. basilicum, O. gratissimum, O. kilimandscharicumand O. tenuiflorum)
are different species of Ocimum and the rest are varieties. This study strongly recommended that
morphological characters couldbe used as complementary in describing the diversity of /their
correct identification and taxonomic classification. And believe that the present work will shed a
clear light in the diversity of Ocimumsp. in this region.
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