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Abstract

Article Info

The present study was conducted to investigate the allelopathic potential of Plumbago
zyelanica L. which showed inhibitory effects on seed germination, root length and shoot
length of medicinal plant Andrographis paniculata Nees. Leaf, stem and root aqueous
extracts of P. zeylanica at 5%, 10%, 15%, 20% and 25% concentration were applied to
determine their effect on seed germination and seedling growth of A. paniculata under
laboratory conditions. Results notable that seed germination, root length, shoot length,
fresh weight and dry weight of A. paniculata were significantly decreased by leaf, stem
and root extracts compared with control treatments. Roots were large affected than
shoots. Root extracts was more reduced than leaf and stem extract. These outcomes
revealed that the inhibitory and stimulatory effect potentialities may be due to the
presence of these allelochemicals like alkaloids, tannins, phenols, terpenoids and
steroids etc. in the aqueous leaf, stem and root extracts of P. zeylanica from the present

Accepted: 05 August 2016
Available Online: 06 September 2016

Keywords

Allelopathic effect
Andrographis paniculata
Agueous extract
Germination

Plumbago zeylanica

investigation.

Introduction

The term allelopathy derives from two separate words.
They are allelon which means “of each other”, and
pathos which means “to suffer”. Allelopathy is also
regarded as a biochemical warefare. Allelopathy refers to
the chemical inhibition of one species by another. The

“inhibitory” chemical is released into the soil
environment where it affects the growth and
development of neighbouring plants. Allelopathic

chemicals can be present in any part of the plant. They
can be found in leaves, stems, roots, flowers, fruits,
seeds, pollen, rhizomes and stem bark or sometimes
found in just one or two of such organs (Zeng et al.,
2008). They can also be found in the surrounding soil.
These toxins affect target species in several various
ways. The toxic chemicals may suppress shoot/root

development, they may inhibit nutrient uptake, or they
may attack a naturally occurring symbiotic relationship
thereby destroying the plant’s available principle of a
nutrient (Conn, 1980).

Commonly the allelopathy is accepted as notable
ecological factor in determining the chemistry of plant
communities (Seigler, 1996). Some plants are known to
have inhibitory effects on seed germination and seedling
growth of other neighbouring plants by either releasing
allelopathic substances as exudates from living plant
tissues or through decomposition of plant residues (Rice,
1984; Maibam et al., 2011; Butnariu, 2012). Mathela
(1994) reported that the secondary metabolites such as
alkaloids, tannins, flavonoids, phenolics acid, lignins and
coumarins of some for allelopathic action. Likewise,
Alagasaboopathi (2014) studied allelopathic potential of
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medicinal plant Erythroxylum monogynum, which noted
inhibition on germination and seedling growth of
Solanum lycopesicum Mill. Var. PKM-1. Rahimi et al.
(2015) reported allelopathic effect of medicinal plants
Artemisia annua, Rosmarinus officinalis and Lavandula
vera, which showed inhibition in germination and
seedling growth of Portulaca oleraceae.

Allelopathy is not a cause of disagreement any more as
various methods are usable to evaluate the allelopathic
effect of several medicinal plants, highlighting the
purpose of allelopathy with the corresponding biological
manage of herb and enhance crop productivity (Khan
et al., 2009). Alagesaboopathi and Deivanai (2011)
reported that as the concentration of extracts of Sesbania
grandiflora increased, the growth of the plant decreased.
Oluwafemi Ademiluyi Benson (2013) observed that leaf
extract of Moringa oleifera significantly decreased
germination and seedling growth in Euphorbia
heterophylla.

Vaithiyanathan et al. (2014) studied allelopathic effect of
Azadirachta indica, which showed inhibition in
germination and seedling growth of Abelmoschus
esculentus. There are many studies allelochemicals from
this plant negatively concern plants such as Azadirachta
indica, Pithecellobium dulce, Bauhinia racemosa,
Withania somnifera and Centella asiatica (Shruthi et al.,
2014; Chakaravarty and Yadava, 2015; Chandra et al.,
2012; Alagesaboopathi, 2010).

Plumbago zeylanica L. is a medicinal perennial herb of
family Plumbaginaceae, commonly called lead war,
Lead wort in English. The plant has many vernacular
names in the country viz. Chira, Chitra, Chitramol (in
Hindi), Agni, Vahni (in Sanskrit), Chitrakmula (in
Guijarati), Chitramula (in Kannada), Vellakeduveli (in
Malayalam), Chitramulam (in Telugu), Chitramoolam,
Kodiveli (in Tamil).

The root is used as dysentery, laxative, expectorant,
abortifacient and in astringent (Kirtikar and Basu, 1993;
Chetty et al., 2006). Tincture of root barks is utilized as
antiperiodic. The leaves are used as antiperiodic. The
leaves are used as scabies, antimicrobial properties and in
aphrodisiac. (Krishnaswamy et al., 1980; Dhale and
Markandeya, 2011). Its roots are used in traditional system
of medicine to treat several diseases like body pain, fever,
inflammation and headache (Mittal et al., 2010).

P. zeylanica roots were noted to possess hypolipidemic,
antioxidant, anti artherosclerotic, central nervous system

stimulant and anti-fertility activities (Kirtikar and Basu,
1975; Mallikadevi and Paulsamy, 2010).
Pharmacological  findings have indicated that
P. zeylanica extracts hapatoprotective (Rajesh et al.,
2009), antimicrobial (Dhale and Markandeya, 2011),
anti-fertility (Edwin et al., 2009) and anti-inflammatory
activities (Dang et al., 2011). P. zeylanica have been
notable for its anticancer properties (Hiradeve et al.,
2010). The various parts of P. zeylanica are used as
medicine for several disorders and illness. Hence, in this
investigation was carried out to achieve the allelopathic
potential of P. zeylanica aqueous leaf, stem and root
extracts on the seed germination and seedling growth of
A. paniculata. This is the first report on allelopathic
effect of P. zeylanica on the germination and seedling
development of important medicinal plant A. paniculata.
This study was conducted under laboratory experiments.

Materials and methods

Mature fresh leaves, stem and roots of Plumbago
zeylanica were collected in December 2014, from the
natural population, Kanjamalai Hills, Salem district of
Tamilnadu, India. The freshly collected leaves, stem and
roots were washed thoroughly in tap water, shade dried
at room temperature (30°C) for 15 days, then powdered
in grinders and sieved. For leaf, stem and root extract,
25¢, leaf, stem and root powder was soaked in 100 ml,
double distilled water for 24 hrs to get 25% extract. By
dilutions with double distilled water 5, 10, 15, 20 and
25% concentrations of extracts were prepared.

The seeds of Andrographis paniculata Nees selected for
the present research were collected from Jagir
Ammapalayam, Salem, Tamilnadu, India. The seeds of
Andrographis  paniculata (Tamil - Nilavembu,
Sirayangangai, Periyanangai, Shiratkiuchchi; English -
The Creat, King of bitters) were surface sterilized with
0.1% mercuric chloride for 1 min. to remove the fungal
spores on the seeds. Then the seeds were washed with
double distilled water for many times to remove the
mercuric chloride. The seeds were soaked in various
concentrations of extracts for 24 hrs. The experiment was
done in 11 cm dia Petri dishes lined with sterile cotton.
Each Petri dish contained 10 regular sized seeds, while
seeds in double distilled water were maintained as
control separately which were irrigated with 15 ml of
distilled water on alternative days. The experimental plan
was a randomized complete block with three replicates
for each treatment and control. Measurement of
germination percentage, root and shoot length, fresh
weight and dry weight were carried out using standard

C. Alagesaboopathi (2016) / Allelopathic Potential of Aqueous Extracts of Various Parts of Plumbago zeylanica L. on 47
Germination and Seedling Growth of Andrographis paniculata Nees.



Int. J. Curr. Res. Biosci. Plant Biol. 2016, 3(9): 46-50

techniques. Each treatment of this experiment was
carried out with three replications and repeated two
times. The data obtained were analysed by factorial
analysis of variance (ANOVA) to assure significant
(p<0.05) effects.

Results and discussion

In the present study leaf, stem and root extracts of P.
zeylanica suppressed the seed germination of A.
paniculata. Complete inhibitory results were notable
with concentrated root extracts. Full inhibition (100%)
was noted with concentrated root extracts. Leaf and stem
aqueous extracts of P. zeylanica on A. paniculata proved
a moderate reduction in whole parameters. The lessening
in percent A. paniculata seed germination in the leaf
aqueous extract treatments ranged between 30 to 75%
compared to 90% germination in the control. The lessen
in germination percentage of A. paniculata seed
germination in the P. zeylanica stem aqueous extract
treatments ranged between 32 to 70% compared to 93%
germination in the control.

Total inhibitory effect was recorded with concentrated
root extracts (Table 1). The seed germination, root and
shoot length was reduced in entire concentration (Tables
2-3). The lessen was concentration dependent. The
aqueous extracts of two extracts also delayed the shoot
lengths of A. paniculata (Tables 2-3). The degree of
retardation also raised with extends in the concentrations
of the extracts. Statistical analysis at 5% level (t-test)
showed that, apart from comparison between 5 and 25 g
extract concentrations, there were not any significant
differences in the growth length of root in the varying
extract concentrations as well as those of the control in
stem and leaf extracts. The extracts of P. zeylanica also
induced essential reduction in seedling development of
A. paniculata. The extract not only reduced the shoot and
root length of A. paniculata seedlings but also decreased
the fresh and dry weight. The reduction in the fresh and
dry weight may be due to stunted and scanty vegetative
development of A. paniculata seedling. This reduction
may be due to phytotoxic performance of
phytochemicals exhibit in aqueous extracts of P.
zeylanica.

Table 1. The effects of Plumbago zeylanica L. aqueous extracts of root on germination and seedling growth of Andrographis

paniculata Nees.

Treatment with

L Shoot length
0,
plant Extract el (&) (cm.)

Root length (cm.)

Fresh weight (g.)  Dry weight (g.)

Control 91+27 43+0.3
5% - -
10% - -
15% - -
20% - -
25% - -

15+£01

0+0.22 0£0.021

(-) = Indicate the absence of germination, shoot length, root length, fresh weight and dry weight.

The results of current research noted that the leaf, stem
and root extracts of P. zeylanica was inhibitory in A.
paniculata. These results are comparable to that
observed in various reports that notable that roots are
greater sensitive to allelochemicals than shoots
(Meksawat and Pronprom, 2010). Allelochemicals
activity of plants is measured by the sensitivity of roots

in the bioassay. The findings are in connection with
previous studies reporting that effectiveness of receiver
plants to allelochemical was concentration dependent of
inhibitory principles with a confirmation threshold
(Ashrafi et al., 2009). Furthermore, the permeability of
allelochemicals to root tissue was notable to be greater
than that to shoot tissue (Nishida et al., 2005).

Table 2. The effects of Plumbago zeylanica L. aqueous extracts of leaf on germination and seedling growth of Andrographis

paniculata Nees.

Treatment with Shoot length

plant Extract Germination (%) (cm) Root length (cm.)  Fresh weight (g.)  Dry weight (g.)
Control 90+ 2.5 41+0.6 1.49+0.7 0+0.22 0+0.18
5% 75+3.1 3.4+04 1.3+05 0+0.23 0+0.13
10% 50+6.4 3.8+0.3 1.3+0.2 0+0.12 0+0.01
15% 45+13 3.1+05 1.2+04 0+0.15 0+0.13
20% 35+15 2.4+0.2 1.2+0.3 0+0.12 0+0.16
25% 30+1.4 21107 1.1+0.5 0+0.10 0+0.15
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Table 3. The effects of Plumbago zeylanica L. aqueous extracts of stem on germination and seedling growth of Andrographis

paniculata Nees.

Treatment with Shoot length

plant Extract Germination (%) (cm.) Root length (cm.)  Fresh weight (g.)  Dry weight (g.)
Control 93+1.3 4.9+05 1.6+0.3 0+£0.31 0+0.023
5% 70+5.2 4.6+0.3 15+0.2 0+0.14 0+0.013
10% 55+4.7 32106 1.1+04 0+0.12 0+0.012
15% 50+35 3.3+04 15+0.3 0+0.14 0+0.013
20% 45+4.1 3.0+0.2 16+04 0+0.12 0+ 0.010
25% 32+2.6 29+0.1 1.4+0.3 0+0.13 0+0.011

The aqueous leaf, stem and root extracts of P. zeylanica
indicated inhibitory results on seed germination, shoot
length, root length, fresh weight and dry weight of A.
paniculata. The P. zeylanica leaf, stem and root extracts
suppressed the germination and growth of A. paniculata in
the current investigation. Hence, the must have been sure
for the inhibition of seed germination, development and dry
matter collection of shoot and root of the plant were
progressively decreased with the higher in the concentration
of the extract. Further investigations are want to isolate and
characterize the supposed allelochemicals in P. zeylanica
and the interaction that could be pointing out for the noted
inhibition of seed germination and plant development.

Conclusion

Raised concentration of P. zeylanica leaf, stem and root
aqueous extract negatively influenced seed germination,
root length, shoot length and seedling fresh weight and dry
weight of A. paniculata propose that the plant has
allelopathic effect and assimilate allelochemicals. These
allelochemicals could be the vital intention for the
restricted development of other plant species near their
colony. Isolation and characterization of those
allelochemicals from P. zeylanica could be demonstration
as manage for the development of biodegradable,
environment friendly invention genuine herbicides and
substitute it for chemical herbicides for sustainable weed
regulate. However, larger investigation is wanted to
further convince the allelopathic potentialities of
P. zeylanica and laboratory and field experiments.
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