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Abstract: Laboratory experiments were conducted to evaluate the allelopathic effects of the water extract of
Argemone mexicana L. on the seed germination, plumule length, radicle length, fresh and dry weight in
Sorghum (Sorghum bicolor Moench). The allelopathic potentialities of leaf extracts of A.mexicana decreased
the seed germination of Sorghum bicolor with raise of extracts concentration. The extracts also inhibited in
plumule and radicle length of Sorghum bicolor seedlings with heighten of A.mexicana extracts concentration.
The conclusion revealed that the inhibitory and stimulatory determine might be due to the presence of these
allelochemicals such as alkaloids, glycosides, saponins, tannins and flavonoids etc., in the aqueous leaf extracts
of A.mexicana from the present study. Hence, it could be concluded that the leaf aqueous extract contain water-
soluble allelochemicals. Which could inhibit seed germination; reduce plumule and radicle length of Sorghum.
It is recommended that Sorghum should not be planted near to Argemone mexicana due antagonistic effects on
its development.
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. Introduction

Certain plants may inhibit germination and subsequent development of other plants by exuding toxic
essences. These essences are called allelochemicals or allelopathic chemicals and the process is called
allelopathy (Rice, 1984). Angiosperms plants are a luxuriant principle of valuable allelopathic compounds used
for weed manage technologies based on genuine produces. Allelopathic activity present in the extraction of
numerous higher plants and in various plant organs can be achieved with bioassays under laboratory conditions.
The initial laboratory assays of allelochemicals have focused on seed germination and seedling development
(Vyryan, 2002). Rice in 1984 defined Allelopathy as the produces one plant on another plant via the release of
chemicals into the environment. Allelopathy is the capability of plant to inhibit the germination of other plants
through the production of allelochemicals which may be present in any organs of the plants such as roots, stems,
rhizomes, leaves, fruits and seeds or sometimes found in just one or two of such parts (Zeng et al., 2008), from
where they are released to the soil through root exudation, volatilization, decomposition and leaching of plant
residues (Rice, 1984; Chou, 1999).

The significance of allelopathy in biological regulate of weeds and crop productivity has been
extremely recognized and several techniques have been suggested to know the allelopathic activities (Fujii et al.,
2004; Taiwo and Makinde, 2005; Terzi, 2008). Allelopathic determine of medicinal species is of peculiar
attention in modern years (Han et al., 2008; Li et al., 2009). Allelopathic activities of Sorghum is used to control
weeds in irrigated wheat (Cheema and Khalig, 2000). Allelopathy proposes a challenge for workable weed
management preferences (Travlos et al., 2007). Various plants are reported to control allelopathic activity and
efforts have been made to utilize them for weed control.

Argemone mexicana L. (Papaveraceae), commonly known as Prickly Poppy in English and
Premathandu in Tamil found in Mexico and now has widely naturalised in the United States, India, Bangladesh
and Ethiopia. It occurs as wasteland weed in almost every part of India (Mukherjee and Namhata, 1990; Das and
Misra, 1987). In Mexico, the seeds have been used as an antidote to snake poisoning (Bhattacharjee et al.,
2006). In India, the smoke of the seeds is used to relieve toothache. The fresh yellow milky seed extract contains
protein-dissolving substances effective in the treatment of diuretic, anti-inflammatory, malarial fever, leprosy,
scorpion sting, warts, cold sores, wound healing, skin diseases, itches, jaundice and an antidote to various
poisons (Chopra et al., 1986; Prusti and Mishra, 2004; Alagesaboopathi, 2009; Dash and Murthy, 2011). The
seeds are purgative and sedative (Ayurveda) (Das and Mishra, 1987), useful in skin diseases and leucoderma
(Yunani) (Chaudhuri Rai et al., 1985) and in Homeopathy, the tincture of the entire plant is reported to be used
orally for bronchitis and whooping cough (Kala, 2005; Eldridge, 1995). The fresh juice of the leaves and the
latex both are reported to be used externally as a disinfectant for open wounds and cuts (Alagesaboopathi, 2009;
Panghal et al., 2010). Various isoquinoline alkaloids viz. berberine, cryptopine, coptisine, muramine, scoulering,
stylopine, cheilkanthifoline, sanguinarine, sarguinarine, chelerytherine, sanguinarine, thalifoline and protopine
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have been reported from the plant (Gupta et al., 1990). The present investigation was conducted to assess the
allelopathic potential of aqueous extract of A.mexicana on seed germination and seedling growth of Sorghum
bicolor.

1. Materials and methods

Young and mature fresh leaves of Argemone mexicana were collected in January 2012 from Omalur,
Salem District of Tamilnadu, India. The freshly collected leaves were washed several times by tap water, shade
dried at room temperature (25°C - 30°C) for 10 days. Leaves samples were grounded and the powdered
materials were stored in plastic bottles at room temperature. For leaf extract, twenty gram leaf powder was
soaked in 100 ml. distilled water for 24 hours at the room temperature to get 25 percentage extract. By dilutions
with distilled water 5, 10, 15, 20 and 25 percentage concentrations of extracts were prepared.

The seeds of Sorghum bicolor (L.) Moench (Sorghum) (Cholam in Tamil) were procured from
Agricultural Office, Veerapandi, Salem. The seeds of S. bicolor were surface sterilized with 0.1% mercuric
chloride for 1 min to eliminate the fungal spores on the seeds. Then the seeds were washed with distilled water
for many times to remove the mercuric chloride. The seeds were soaked in different concentrations of extracts
for 24 hours. The experiment was done in 12 cm petri-dishes line with sterile cotton. Each petri-dishes
contained 10 normal sized seeds, while seeds distilled water were maintained as control separately, which were
irrigated with 20 ml distilled water on alternative days. The experimental design was a randomized entire block
with 3 replications for each treatment and control. Ten days old plantlets were used for measurement of seed
germination percentage, radicle and plumule length, fresh weight and dry weight. For determination of plumule
and radicle dry weight these parts were dried in an air forced oven at 60°C for 24 hours. Each treatment of this
experiment was carried out with 3 replications and repeated twice. The data obtained were subjected to analysis
of variance (ANOVA).

1. Results and discussion

The allelopathic effect of Argemone mexicana on the germination of Sorghum is shown in Fig 1. The
present study leaf aqueous extract of Argemone mexicana on Sorghum bicolor seeds showed a moderate
reduction in all parameters. The deduct in percent S.bicolor seed germination in the A.mexicana extract
treatments ranged between 18 to 76% compared to 89% germination in the control. The seed germination,
plumule length and radicle length was inhibited in all concentrations (Table 1). The inhibitory outcome was
increased with increasing concentrations of the extracts and inhibition of the radicles was greater than that of the
plumules. The inhibitory consequence was concentration dependent. All the maximum concentration studied, a
highest of 29% and 40 of reduction in seed germination was noticed in leaf extracts on S.bicolor. Alike trend
was followed in plumule and radicle length S. bicolor a maximum of 49% and 30% reduction was recorded in
radicle and plumule respectively.

The degree of retardation also increased with the elevate in the concentrations of the extracts.
Statistical analysis at five percent level (t-test) revealed that, apart from comparison between 5 and 25 g extract
concentrations, there were no indicative differences in the development length of radicle in the varying extract
concentrations as well as those of the control. The leaf extracts of A.mexicana also caused important reduction
in seedling development of S.bicolor. The extracts not only decreased the radicle and plumule length of
S.bicolor seedlings but also decreased the fresh and dry weight. The reduction of biomass was correlated with
reduction in seedling development. The reduction in the fresh and dry weight may be due to stunted and meagre
vegetative development of S.bicolor.

Paul and Begum (2010) reported that allelopathic effect of Argemone mexicana on germination and
seedling growth characteristics of Lentil (Lens culinaris). In another research, the extracts of leaves, roots, stems
and unripe fruit of Argemone mexicana were growth regulatory and root extract was more phytotoxic (Pande et
al., 1980). Some modern investigations indicating the allelopathic/ phytotoxic determine of aqueous extracts of
weeds contain Cardaria draba (Kiemnec and Mcinnis, 2002), Raphanus raphanistrum (Norsworthy, 2003),
Lucerne varities (Zhihua and Yixin, 2005), Baccharis dracunculifolia (Gusman et al., 2008), Calotropis
procera (Samreen et al., 2009), Chenopodium murale (Bahish et al., 2007), Acacia auriculiformis (Bora et al.,
1999), Centella asiatica (Alagesaboopathi, 2010), Andrographis lineata (Alagesaboopathi and Tamilazhagan,
2010), Lantana camara (Muhammad Kamal Hossain and Nazmul Alam, 2010), Andrographis paniculata
(Alagesaboopathi, 2011), Sesbania grandiflora (Chinnappan Alagesaboopathi and Mahalingam Deivanali,
2011), Tectona grandis (Manimegalai and Manikandan, 2010), Euphorbia thiamifolia (Kumbhar and Dabgar,
2011), Jatropha curcas (Rajila and Vijayakumar, 2011) and Tinospora cordifolia (Abdul Raoof and Siddiqui,
2012). Mushraf Khan et al., (2011) reported that allelopathic potential of Rhazya stricta Decne on germination
of Pennisetum typhoides. All these investigations indicated the discharge of phototoxic chemicals during the
preparation of aqueous extracts. The found inhibitory effect in seed germination, plumule length and radicle
length and other primary parameters.
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IV.  Conclusion

The aqueous leaf extracts of A.mexicana showed inhibitory produces on seed germination, plumule
length, radicle length, fresh and dry weight of S.bicolor. The A.mexicana leaf extracts inhibited the germination
and development of S.bicolor in the present study. Hence, they must have been trustworthy for the inhibition of
seed germination, progress and dry matter accumulation of radicle and plumule of S.bicolor progressively
reduced with the heighten in the concentration of the extract. Further investigations are suggested to isolate and
qualitive putative allelochemicals in A.mexicana and the interaction that could be indicative for the noticed
inhibition of seed germination and plant evolution. The present work provides the evidence of Argemone
mexicana has allelopathic potential. It is also suggested that Sorghum should not be planted near to Argemone
mexicana due to unfavourable effects on its growth.
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Table 1 Effects of Argemone mexicana aqueous extracts of leaf on germination and seedling development

of Sorghum bicolor. Values are mean + SE of 10 samples

cor:Ec);tr:?r(:zatfion Germination Radicle Plumule Fresh weight Dry weight
%) (%) length (cm) length (cm) (0 (o))
Control 89+7.2 6.2+0.4 6.8+0.6 0+0.712 0+0.31
5 76+4.6 4.9+0.8 5.4+0.8 0+0.079 0+0.04
10 61+8.5 4.2+0.5 4.6+0.2 0+0.58 0+0.03
15 50+8.7 3.6+0.7 4.1+0.5 0+0.60 0+0.02
20 3445.3 2.440.3 2.940.2 0+0.48 0+0.02
25 18+9.1 1.4+0.2 1.5+0.1 0+0.45 0+0.02
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Fig 1 Effects of aqueous extracts of Argemone mexicana on seed germination of Sorghum bicolor.
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