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ABSTRACT

Allelopathic influences of Lagenaria siceraria (MolStandl. was examined on seed germination andlinge
growth of Phaseolus aconitifolius Jacq. var — ‘Apha Leachates and Decomposition bioassay methaas w
followed for detection of allelopathic activity. ®shows dominant as compare to other three plamtsachates
bioassays. In decomposition bioassay Lagenariaraii@e shows the allelopathic activity on seedlingpgth and
seed germination of P. aconitifolius. It was furtlubserved that radicle growth was more hamperedheftest
plant by leachates bioassay. Inhibition of seedlgrgwth of test plant by leaf, stem and root ledebaand
decomposition bioassay of Lagenaria siceraria weignificant and concentration correlated. Inhibiticof
Phaseolus seedling growth was in an order to Ro8tem < Leaf.
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INTRODUCTION

The term allelopathy was derived from Greek wordiiov means mutual harm. This term covers both the
detrimental and beneficial reciprocal biochemiagtkeractions. Allelopathy is defined as any directirairect,
harmful or beneficial effect of one plant on anotpint through release of chemicals into the emvirent [1]. It
involves the complex chain of chemical communigaidetween plants species leading to either irdripibr
stimulatory effects [2] [3].

Allelopathic chemicals can be present in any péthe plant. They can be found in roots, stemyédeaflowers,
fruits, seeds. They can also be found in the sudimg soil. These plant parts release alleloch@miopounds into
the environment by process like root exudationgtéag, volatilization and decomposition of plansicies [4]. The
use of plants with strong allelopathic propertiesweed control has shown promising results arelagdathy holds
great prospect for meeting some of these demarjd#gy crop and weed species have been observadve
allelopathic properties [6]. Nazir [7] evaluatedebdpathic potential of 3 herbal speci&héum emodi, Saussaurea
lappa and Potentilla fulgefsagainst some traditional crops. Germination btedps was reduced significantly by
aqueous extracts &. lappa and P. fulgensllelopathic effects of 4 medicinal plants was s$tatlby using various
methods [8]. Allelopathic activities of 14 medicimdant species growing in plain area of Pakistath wemi-arid
conditions on growth of lettuc&dctuca sativa[9].

In the present study, plant partslafgenaria sicerarigdMolina) Standley synL. leucanthaRusby;L. VulgarisSer.
(Family: Cucurbitaceae) which is commonly knowrBagtle gourd, was selected in order to find outitelopathic
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effects on seeds déthaseolus aconitifoliusReview of literature revealed that the allelopastudies ofLagenaria
siceraria have remained unexplored. The literature availabléhese plants are mostly pertaining to the cheyni
[10], medicinal uses [11] and very little or nothirabout its allelopathic activity. Hence, it waposed to
undertake allelopathic study bagenaria siceraria

MATERIALS AND METHODS

Plant materials: Lagenaria siceraria(Molina) Standley plant were collected from Tal. Waistrict Satara, M.S.
India, and identified from Botanical Survey of ladiPune. Mature seeds Bhaseolus aconitifoliugacq. var.-
'Abhaya’ was collected from agricultural shops. ¥heere surface sterilized with 0.1% Mercuric chiteri(HgC})
followed by washing with distilled water; carefulliried and used for bioassay for seed germinatimhszedling
growth. To evaluate the allelopathic activitylofsicerariaon Phaseolus aconitifoliuseeds, two types of bioassays
were conducted in the laboratory.

Leachates Bioassayl2]: To find out effectiveness of inhibitors ledof out from the medicinal plants, 100g of
healthy and cleaned plant parts including rootnséed leaves separately were soaked in equal anobulnstilled
water for 72 hrs. each type of leachates was dittehrough Whatman No.1 filter paper and the fétraf each plant
parts was used for bioassays. In order to studytiveheéhese leachates bf sicerariashow allelopathic effects on
test crop, surface sterilized 10 seedsPofaconitifolius were placed in sterilized petridishes (11cm. dime
containing Whatman No. 1 filter paper, moistenethwliOml of root, stem and leaves separate leaclsateson
were used for moistening filter paper. Each pethidiontaining 10 seeds Bf aconitifoliuswere kept in triplicate at
room temperature (28 2°C). A petridish containing filter paper moistengith 10 ml distilled water served as
control. These petridishes were wrapped by browpep#o avoid direct sunlight. The emergence ofaadwas
considered as the criterion for seed germinatiod was observed daily till 7 days and expressed aseéd
germination. The observations of seed germinatiahsamultaneously hypocotyl and radical length weeasured
after 7 days of sowing.

Decomposition Bioassay13]: To judge the activity of the decaying plamtr{s, healthy plant parts of plant species
were taken from freshly collected plant. These pparts including leaves, stem and roots were drieshade for 8
to 10 days. Then these plant parts were grounatighly and mixed with loamy soil (2509) at the satd 2g, 49,
80, 16, and 32g and allow withering away for 40deythe pots. The pots containing soil and grodralant parts
were kept wet by addition of equal amount of destilwater. The pots were periodically observednsuee them to
remain wet. After 40 days of withering these migtiwere dried in air and placed in sterilized pethes at the
rates of 20g per petridish. These petridishes Vieesl with Whatman No.1 filter paper wetted with & of
distilled water and surface sterilized 10 seedBladseolus aconitifoliusiere kept in triplicate at room temperature
(28 +2°C). A petridish containing 20g of soil free fromcaging plant parts and Whatman No.1 filter papettede
with 10 ml of distilled water served as control.

Statistical Analysis:

In the present investigation statistical tests waglied to find out the mean values of radicle applocotyl of test
plants under the influence of treatments of différeioassay. Data were analyzed by one-way ANOVAnd&an
Multiple Range Test (DMRT) by using SPSS softwd@ata of Radicle and Hypocotyl were expressed byriviea
Standard Errorn( = 3). Values followed by the same letter (a, Ij @nd e) were not significantly different at 0.5%
level.

RESULTS

Leachates Bioassaylt was observed that stem leachates .oficerariafully suppresses the seed germination as
well overall seedling growth oPhaseolusThe leachates of root, stem and leaves signifigaaifiect the seed
germination and seedling growth Bhaseolus It is observed that the root leachate fully haregethe radicle
growth and also suppresses the average seed g@amimd 50.00%. The magnitude of inhibition follodvéhe
order: root > stem> |leaf. (Table No.1)

Decomposition: It has been observed that overall seedling grastlvell as seed germination showed appreciable
inhibitory effects at higher amount of dry mateélplant parts of.. siceraria. The germination percentage as well
as seedling growth is significantly reduces in biglamount of plant material allowed for decomposifige
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remarkable inhibition in average seed germinatiercentage was 50.00%4 32g plant material. Incorporation of
the plant material in the soil significantly redaamore radicle length than hypocotyl elongatiore €Effect is more
pronounced at higher rates (32g plant material/g260soil) on seedling growth. However, at low rateplant
material (2g and 4g/ 2509 of soil) slightly affetteeed germination percentage while increased tosigoificantly
inhibited seedling growth d?haseolus(Table No.2)

Table No. 1: Inhibitory effects of Leachates of.. siceraria on P. aconitifolius seeds.
Types of Leachates Radicle Length (Mea8H) | Hypocotyls Length (MeanSE) | Average Seed Germination (%)
Contro 5.9+0.4 7.2+ 0.4 10C
Rool 0.9+0.0¢ 1.8+0.2 50.0(
Stem 1.340.° 3.2+0.7 63.33
Leaf 1.7+0.03 4.1 +0.08 70.00

Data were analyzed by one-way ANOVA; Duncan Meltiphnge Test (DMRT) using SPSS software. Datadi€Band Hypocotyls were
expressed by MeansSE (n = 3). Values followed bystime letter were not significantly different ¢ Evel (DMRT).

Table No. 2: Inhibitory effects of Decomposition of.. siceraria on P. aconitifolius seeds.

Quantity of plant parts in Radicle Length Hypocotyls Length Average Seed
decomposition (g/250g (Mean_+SE) (Mean _+SE) Germination (%)

sail)

Control 10.0 40.7° 11.6 +0.08 100

29 6.2 40.3 8.0+0.5 90.00

49 5.9 +0.06 6.9 +0.08 80.00

8g 3.9+0.1° 49+0.7 73.33

169 1.6 0.7 2.3+0.4° 66.66

32g 0.8+0.T 1.6 +0.7 50.00

Data were analyzed by one-way ANOVA; Duncan Meltiphnge Test (DMRT) using SPSS software. Datadi€leand Hypocotyls were
expressed by MeansSE (n = 3). Values followed bystime letter were not significantly different &4 evel (DMRT).

DISCUSSION

Allelopathy in agricultural practices has becomaenimportant with the main objectives of using thienomenon
in biological control of weeds [1]. As a possiblppaoach, this fact shall be further evaluated atilized for
screening allelopathic plant species [14]. It @wk® reported that effectiveness of receiver plemtdlelochemicals
was concentration dependent of inhibitory substamdgéh a response threshold [15, 16, 17 &18]. lithily effects
of these medicinal plants were different on teanpl The variation might be attributed to the difeces in kind,
total amount as well as properties of allelochemipaoduced by different species used in this stldhe extracts
from lettuce plant had potent allelopathic activatyd the activity differed depending on cultivattract or fraction
[19]. However, the growth inhibitory effects of mieidally important plant.. sicerariawere confirmed by test plant
in the present research. The root leachate shomidat as compare to other three plants in leashatmssays. In
decomposition bioassay the germination percentageed as seedling growth is significantly redu@esigher
amount of plant material allowed for decomposingcorporation of the plant material in the soil siigantly
reduces more radicle length than hypocotyl elongatihe allelopathic activity df. sicerariaon seedling growth
and seed germination &haseolus aconitifoliuby leachates and decomposition bioassay may beatdidates for
isolation and identification of allelochemicals.rifier studies, however, should be conducted undengouse and
field conditions to help evaluate the implicatiaighis plant species.
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