Available online at www.pelagiaresearchlibrary.com

4
R & mm ”‘%
KR > E
, oG Pelagia Research Library s B B-
European Journal of Experimental Biology, 2012, 2§):2310-2316 5*',, %W )‘E

E;’Q%asv ia @059‘35 ch

lerary

ISSN: 2248 -9215
CODEN (USA): EJEBAU

Library

Phytotoxic effects of sweet basilcimum basilicum L.) extracts on
germination and seedling growth of commercial crogplants

Sanjeet K. Verma, Sanjay Kumar, Vineeta Pandey, Raish Kumar Verma and
Dharni Dhar Patra

Division of Agronomy and Soil Science, Central Institute of Medicinal and Aromatic Plants, P.O.
CIMAP, Lucknow-226015, India

ABSTRACT

The study pertains to the exploration of the phytotoxic (allelopathic) potential of aqueous extracts derived from leaf,
root and seeds of Ocimum on some commercially important agricultural crops like wheat, gram lentil, mustard,
barley ,okra and pea, in terms of seed germination, root and shoot elongation. The inhibitory effect was exhibited by
all the extracts with maximum in leaf followed by root and seed extract. In barley, the germination inhibition was
100%, 80% and 60% respectively by leaf, root and seed. Further, Ocimum extracts significantly affect the root and
shoot elongation of all the test crops. The maximum root and shoot growth was retarded by leaf extracts. The trends
was okra > barley > mustard > maize > wheat > pea > lentil > gram and okra > maize > barley > Gram > wheat
> |entil > mustard > pea, respectively in leaf extract. These results provide evidence of differential allelopathic
effects aswell as providing preliminary evidence of some allelopathic potential of Ocimum plant.
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INTRODUCTION

The genusOcimum, of the family Lamiaceae (Labiatae), includeseatst 60 species and numerous varieties [28].
Some of theOcimum sp. is used in the traditional medicine for differailments, especially in many Asian and
African countries [33], sweet basiD( basilicum) being one of the most important species. Thentiséeil is
extensively utilized in several European countigesl USA for flavoring food, confectionery, condingrand
toiletry products such as mouth washes and dergahts [8], [15].

Allelopathy appears to be an important componenplaht interference capability in a variety of naluand
managed ecosystems [32]. Allelopathy is a phenomembere a plant species chemically interferes i
germination, growth or development of other plg#dades and has been known for over 2000 yearsy Ezfdrence
of 300 BC, suggests the involvement of this phenwnewhere many crop plants viz., gra@iogr arietinum) and
barley Hordeum vulgare) inhibited growth of some weeds and crop plangy.[Allelochemicals can be present in
any parts of plant viz., roots, rhizomes, leavésms, pollen, seeds and flowers which may be reteasto the
environment by root exudation, leaching from over ground parts, volatilization and decomposedtplzaterial
[10], [19], [20], [25].
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The occurrence of natural allelopathic activity drops has significant positive and negative impite for
cropping systems. The relevance of the allelopaphigperties of some crops has been suggested fed we
management owing to the possibility of reductionusage of expensive, pollutant synthetic herbici@s[14].
Aqueous extract of plants may interfere with tespcgermination and seedling growth by (i) caugitent growth
inhibition (allelopathy), (ii) causing nutrient traformation, and/or (iii) by influencing the miciabpopulation that
can affect the crop seedlings [11], [12], [24]. Mglet al. [17] and Perry et al. [18] also obsertiee allelopathic
potential in aqueous extracts Dhacrycarpus dacrydioides, Prumnopitys taxifolia, and Podocarpus totara on D.
dacrydioides andL. sativa for germination and seedling elongation, respebtiv@cimum as a crop is commercially
cultivated for essential oil production in Khargason (rainy season, June —September) during vidésh weed
intensity has been observed. The observation pexinps to explore the phenomenon through (i) diffepants
parts (seed, root and leaves) (ii) concentratiophgtotoxic material (iii) involvement of organicatecules through
(iv) different assay crops on parameters like geatidn, root and shoot growth.

MATERIALS AND METHODS

Plant material

Plant material of sweet basiD( basilicum var. CIM-Saumya) like leaf, root and seed wereamldd from the
research farm of Central Institute of Medicinal alwgmatic Plants, Lucknow, India. Test crop seeidswheat
(Triticum aestivum L.), maize Zea mays L.), gram Cicer arietinum L.), lentil (Lens esculenta L.), mustard
(Brassica campestris Linn.), barley Hordeum wvulgare L.), okra @belmoschus esculentus L.) and pea Risum
sativum L.) for the bioassays were procured from an aigkdrseed store.

Extract preparation

Aqueous extracts were prepared for bioassays.hrgrieaf and root were shade dried in the montAwgfust 2010
and coarsely ground. The seeds used for extrapapton were harvested and processed in OctoldE. Zhe
seed were also reduced to coarsely ground mat&halcoarsely ground material (20g) was preparetisiill water
(200ml) for 24hrs in a rotary shaker. The suspensias filtered and the filtrate was considered>dsaet for the
bioassay.

Bioassays

Germination and root shoot length of all the eigst crops presence of three extracts of basil tested in petri-
dishes (9.0 cm d x 1.5 cm ht) under aseptic canitiwith four replication. Ten surface sterilizeskds of wheat,
maize, gram, lentil, mustard, barley, okra and weee placed separately in a sterilized bioassatesysThe filter

paper in each petri-dish was moistened with 5 néxifact or 5 ml of distilled water as control. Alfle treatments
were considered in triplicate. The germination datd root, shoot length were measured after 10 dagtarting

the experiment.

Statistical analysis

All experiments in this study were arranged in ctatgdy randomized design (CRD) to enable statistgaluation
using SPSS version (17) and Duncan’s multiple rarge was used as a post-hoc analysis to comparmdian.
Least significant differences (LSD) were calculabsihg test of significance at 5% level of sigrafice [27].

RESULTS

Effect of Ocimum plant extracts on seed germination

The germination of all the tested crop seeds wageifeantly inhibited by theOcimum extracts (leaf, root and
seed). The maximum germination inhibition was obsérin leaf extract (42%) and the minimum in sertiaet
(15%) (Fig.1a). Barley seed exhibited maximum réidncin germination by leaf extract, while okra kot and
seed extracts. The seed of gram, lentil and pemigated well, but showed inhibition of germinatitma higher
extent as compared to control (Fig.1b). The gertivnaeduction trend of different extracts is regaeted in Table
1. However, germination of wheat, lentil and graaadwas least affected by leaf extract. The getimimaeduction
trend in root and seed extracts was found to beslsimilar and lentil, pea and gram seed gernunatias least
affected by both the extracts.
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Effect of Ocimum plant extracts on root elongation

Root elongation of all the test crop seeds wasifgigntly influenced by differen©Ocimum plant extracts (leaf, root
and seed) (Fig.2, a & b; Table 1). The most eféecteduction among all extract was observed indaafacts. Okra
and barley seeds did not show root growth by ledfaets. The root development of mustard seeds leest
affected byOcimum plant extracts followed by lentil and pea. Overtdik okra seed showed minimum root length
(0.25 cm) while the maximum was in gram crop sedd83 cm) through treatment with differe@timum plant
extracts. Overall reduction of root length was 59%% and 16% by leaf, root and seed extracts, ctispyy when
compared to control (without extracts) (Fig.2,aheTtrend of root elongation pattern was not coestsatmong the
extracts.

Effect of Ocimum plant extracts on shoot development

Extracts of leaves, root and seeddafmum significantly inhibited the growth of the radicafl the tested crop seeds
(Fig.3,a& b). On average, radical elongation desedaby 64%, 43% and 40% in leaves root and seedogxt
respectively, compared to control treatment (F&.2Barley and okra did not show radical elongatigrOcimum
extracts treatment. However, the shoot length efléimtil seed by leaf extract and mustard seeddtly oot and
seed extract was less affected. Effects on radiocalgation were variable among test crop seedsshbet growth
inhibition pattern in all test crop seed was simbg root and seed extracts, while, leaf extract different pattern
(Table 1). The shoot growth of okra and barley, ekch and maize was most affected by leaf and, aodtseed
extracts, respectively.

DISCUSSION

This study demonstrates the allelopathic activityDoimum in terms of seed germination and seedling grovith o
some agriculturally important crops. Inhibition gérmination, root and shoot elongation of testexp @eeds with
plant extracts could be due to water-soluble oauids, chemical decomposition or microbial degtad of
organic compounds [9], [13]. The effects variedatafing on the tissue and extract types, the tameties and the
growth attributes measured. Germination was lessittée than seedling growth to allelopathy, a® abserved in
other species [23], [26], [29Pcimum plant extracts slight delay in germination and immaxn germination rate was
affected by leaf extracts followed by root and segttacts. In this study, the effect Otimum seed extract on
germination and root development was less as cadptr the leaf and root extracts [4]. These resatés in
accordance with other studies which reported tHatopathicity may vary among plant parts [1], [$T], [29].
Barley leaves extract showed the highest inhibitdffgct on lentil [31].

Ocimum plant extracts inhibited over all shoot growthtedt crops seed by 37% compared to water contrdhis
study, radical growth appeared more sensitive toaets than the hypocotyls length. This may betaited to the
fact that radical is the first to come in contadttvthe allelochemicals. Similar findings were reted on the water
extracts of allelopathic plants generally havingrenpronounced effects on shoot growth, rather tioah growth
[1], [6], [31].

The leaf extract of plants showed most prominel@adathicity than root and seed extract. Theseltesre in
agreement with findings of other plants [16], [28xtracts of different plant species may contairytptoxic
compounds; the present extracts were either sjigittytotoxic or non-phytotoxic. The interactionsawbp species
with extracts indicate that phytotoxic effects mag due to more than one chemical component presetiie
different extracts and the crop species that reladiféerently to these compounds. Inhibition miglatve been due to
the presence of allelochemicals as reported byg@gminathan et al. [30] reported that the potéxtianpounds
which are able to induce inhibitory effect and sgethination are identified as phenolic acids [21].

It may be concluded that th@cimum plants can reduce germination and alter root/skieotlopments of many
commercial crops. Isolation, identification and éffects on soil properties ddcimum phytotoxic molecules
(allelopathic) would be needed to support this ligpsis and also useful for management of croppistems/crop
rotation involvingOcimum plants as a crop. Further, plans are to condeltt éxperiments to assess allelopathic
effects on test crops fycimum plants.
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Table 1. Trends of % germination reduction root andshoot elongation due to th®cimum extracts

Extracts % Germination reduction
Leaf Barley > okra > maize > mustard > pea > wheantil > gram
Root Okra > barley > maize > mustard > wheat Sillenpea > gram
Seed Okra > barley > mustard > wheat > maize H leqea > gram
Root growth
Leaf Okra > barley > mustard > maize > wheat >>pé&mtil > gram
Root Okra > barley > maize > wheat > lentil > gramustard > pea
Seel Okra > barley >maize > lentil > gram > pea > wheat > mus
Shoot growth
Leaf Okra > maize > barley > Gram > wheat > lentihustard > pea
Root Okra > barley > maize > gram > wheat > lentihustard > pea
Seed Okra > barley > maize > gram > wheat > lentilustard > pea
LSD (P <0.05) Germination (%) Root growth Shoot growth
Extracts 5.25 0.18 0.07
Test crop 7.43 0.25 0
Extractx Test crops 14.86 0.52 0.22
100 1
a
90 -
~ 80 1
S
= 70 -
S
< 60 7
£ 50 -
3
40
O]
30 -
20 -
10 A
0
Control Leaf Root Seed
Type of extracts
120
b
100 -

[}
o
1

Germination (%)
B D
o o

N
o
1

Lenti Gram Wheat Barley Mustard Maize  Okra Pea

Test crops

Figurel. (a) Germination (%) at different Ocimum extracts (leaf, root, seed and control: only distiéd water), (b) Germination (%) of
different test crop seeds. (Bar denotemean; Bar @grams followed by the same letter do not differ gnificantly at p<0.05 by Duncan’s
multiple range test).
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Figure 2. (a) Root elongation (cm) at differenDcimum extracts (leaf, root, seed and control: only distiéd water), (b) Root elongation
(cm) of different test crop seeds. (Bar denotes +emn; Bar diagrams followed by the same letter do naliffer significantly at p<0.05 by

Duncan’s multiple range test).
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Figure 3. (a) Shoot growth (cm) at differentOcimum extracts (leaf, root, seed and control: only distiéd water), (b) Root elongation (cm)
of different test crop seeds. (Bar denotes + meaBar diagrams followed by the same letter do not dfér significantly at p<0.05 by
Duncan’s multiple range test).
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