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ABSTRACT

Phytotoxic potential of Launaea procumbens (Roxb) Ramayya and Rajagopal were studied on two test crops Brassica
rapa and Cucurbita maxima. In Petri plates experiment, it observed that germination percentage and speed of
germination of both species were highly suppressed by aqueous extract of root, leaves and whole plant of L.
procumbens. Similarly the radicle and plumule length of both species were also affected at varying degree while
Brassica rapa was more affected as compared to Cucurbita maxima. These results showed that Launaea procumbens
affected the growth of both test species.
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INTRODUCTION

The concept of allelopathy was described by many scientists. It is defined as; allelopathy is the influence of one
plant on another plant through releasing chemicals into environment. Allelopathy means inhibition of growth due to
release of phytotoxins by one plant that influence another plant growth (Inderjit and Callaway, 2003). Allelopathy
simply defined as, “the release of phytotoxins by plants” (Bais et al., 2003) or the ability of plants to inhibit
germination and growth of other plants directly or indirectly (Machado, 2006; Kohli et al., 1997; Singh et al., 2001).
Similarly, some workers stated that allelopathy is the interference mechanism in which chemicals substance released
from the plant inhibit or stimulate the associated plant growth (Harper, 1977; May and Ash, 1990). The
allelochemicals may belong to different chemical classes and may vary from plant to plant. They may include
tannins, cyanogenic glycosides, several flavonoids and phenolic acids such as ferulic, p-coumaric, syringic, vanillic
p-hydroxybenzoic acids, etc. (Einhellig, 1995). Several investigators also reported that allelopathy play a vital role
in crop and weed interaction (Wilson and Rice, 1968; Rasmussen and Rice, 1971; Tajuddin et al., 2002; Colton and
Einhelig, 1980).

The extract of Perthenium hysterophorus reduced the growth of Brassica rapa and its germination (Jawed
et al., 2001). Early growth of Brassica rapa was also reduced by Parthenium residues due to water soluble phenols
which released into soil (Singh et al., 2005). Different concentratiosn of Croton bonplandianum are known to inhibit
germination and root length of seedlings of Brassica rapa (Sisodia and Sidddique 2010). Similarly, the germination
and growth of Cucurbita maxima was also affected due to the application of different extracts of Lantana camara
(Hossain and Alam 2010). Cucurbita maxima itself appears to be a plant of allelopathic potential. Squash Cucurbita
extract inhibited the germination radical and hypocotyls elongation of Zea mays and lettuce also (Fujiyoshi et al.,
2002). Launaea procumbens is reported to affect the germination and growth of mustard, bulrush millet, corn and
spinach (Shaukat et al., 2003) and radish (Khan et al., 2011). The present study is undertaken to investigate the
allelopathic potential of weedy Launaea procumbens on two important crop species of Pakistan i.e. Brassica rapa
(Turnip) and Cucurbita maxima (Pumpkin).

MATERIALS AND METHODS

Twelve kg of Launaea procumbens (Roxb.) Ramayya and Rajagopal were collected from the different
departments of FUUAST Gulshan-e-Igbal campus Karachi. The plants were separated into roots and leaves fromthe
half of collected weed sample while other remaining part of collected weed sample used as whole plant. The
separated parts and whole material of weeds kept in green house for 2-3 weeks for drying. A fine powder of roots,
leaves and whole plants were prepared by grinding the dried plant materials in Villiemill (electric grinding
machine). The 2, 4 and 6% extract of roots, leaves and whole plant were prepared from the powder. The seeds of
both test species viz., Brassica rapa and Cucurbita maxima were sterilized with 0.5% HgCl, for 2 minutes and then
washed with distill water for several times. The Petri plates were washed with distill water and sterilized at 120°C
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for 3 hours in autoclave. Ten sterilized seeds were placed in each Petri plates containing double layers of Whatman
No.1 filter paper at uniform distance. The experiment was designed to use 2, 4 and 6% aqueous extracts of root,
leaves and the whole plant. However, in every treatment, control was also established. The extract was poured in
alternate days. While, control was treated with only distill water. The germination and growth of both test species
were observed up to 12 days and then its radicle and plumule lengths of the seedling were recorded.

Statistical analysis: The data was analyzed statistically following Khandakar and Bradbear (1983).

RESULTS

Effect of Launaea procumbens on final germination percentage and speed of germination of Brassica rapa.

The final germination percentage and speed of germination decrease with the increase of concentration of root,
leaves and whole plant extract of weed. At 6% of leaves extract of weed, the percentage germination and speed of
germination highly decreased as compared to control. While 4% and 6% extract of root, leaves and whole plant also
decreased percentage germination and speed of germination in Brassica rapa (Table 1).

Effect of Launaea procumbens on radicle and plumule elongation of Brassica rapa.

The mean of radicle and plumule length were shown in Table 1. Elongation of radicle and plumule considerably
decreased with the increase of concentration of root, leaves and whole plant extract of weed. However, at 6% of
leaves extract showed lowest elongation of radicle and plumule in contrast of control and other concentration 4%
and 6% of roots and whole plant extract also decrease the growth. While the inhibition percentage with the increase
of concentration of root, leaves and whole plant extract of Launaea procumbens.

Effect of Launaea procumbens on final germination percentage and speed of germination of C. maxima

Germination percentage and speed of germination are summarized in Table 2. The final germination percentage
and the speed of germination slightly decrease with the increase of different concentration of weed as compared to
control. No effect was observed in germination percentage and speed of germination at 2% whole plant
concentration.. However it is clear that the final germination percentage and speed of germination reduced in 4%
and 6% concentration of root, leaves and whole plant of Launaea procumbens.

Table 1. Effect of different concentration of aqueous extract of Launaea procumbens on Brassica rapa (Turnip).

Final Speed of . Inhibition (% | plumule Inhibition (%
- R Radicle -

Treatment Germination germination length (cm) of radicle length of plumule
(%) (%) length) (cm) length)

Control 1040 100 2.28+0.19 2.28 3.51+0.33 3.51

2% Root 9.67+0.33 62 1.42+0.29 37.71 2.93+0.48 16.5

2% Leaves 10+0.00 68 1.85+0.22 18.85 3.73+0.21 3.98

2%  Whole

plants 10+0.00 100 1.23+0.13 46.05 2.24+0.11 36.18

4% Root 8.67+0.67 86 1.8240.12 20.17 2.1+0.39 40.17

4% Leaves 9.67+0.33 96 2.25+0.26 131 3.1+0.64 11.68

4% Whole

plants 6+2.08 35.50 0.94+0.28 58.77 0.77+0.37 78.06

6% Root 8.67+0.67 30 0.56+0.06 75.43 0.73+0.16 79.2

6% Leaves 4+1.00 20 0.51+0.23 77.63 0.69+0.21 80.34

6% Whole

plants 5.33+24 24.75 0.6+0.43 73.68 0.93+0.69 73.58
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Table 2. Effect of different concentration of aqueous extract of Launaea procumbens on Cucurbita maxima

(Pumpkin).
Final Speed of . Inhibition (% Inhibition (%
- o Radicle . plumule
Treatment Germination germination lenath cm of radicle lenath cm of plumule
(%) (%) g length ) g length)
Control 1040 100 2.18+0.09 2.18 1.4640.13 1.46
2% Root 7+1 26.35 2.11+0.06 321 1.6540.09 13.01
2% Leaves 6.67+0.33 42.75 2.58+0.46 18.3 1.6310.15 11.64
sﬁ’nts Whole | ¢ 33.0.33 4375 29+0.33 33 224+0.04 53.42
4% Root 6.33+.67 41.35 2+0.27 3.21 1.78+0.27 43.83
4% Leaves 4.67+0.33 46 0.97+0.05 16.51 0.63+0.05 12.83
0,
3@ s Whole | 5 67,088 69.50 136:025 | 321 0.89£0.15 472
6% Root 7.33£0.33 64 1.7610.25 56.88 1.3440.09 50
6% Leaves 8+0.58 71 1.87+0.37 74.31 1.48+0.36 52.73
0,
Sg nis Whole 6.33£0.67 61 2.32+0.3 72.47 1.61+0.17 36.3

&

\

control 6% root extract 6% leaves extract 6% whole plant extracy]

Fig. 1. Effect of weed extract on the seedling growth of Turnip.

control

6% leaves extract

\6&-6 whole pant extract

Fig. 2. Effect of weed extract on the seedling growth of Pumpkin.
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Effect of Launae procumbens on radicle and plumule elongation of C. maxima.

The result of radicle and plumule length of C. maxima are presented in Table 2. The radicle and plumule
enlongation comparatively decline in different concentration of weed as compared to control. The root are more
retarteded with the increase of concentration and due to this reason the more inhibition of root were observed in 6%
(root, leaves and whole plant) treatment of Launaea procumbens. The same trend were observed in the shoot length
of seedling.

DISCUSSION

Our study clearly indicated that the Launaea procumbens different concentration (2, 4, 6%) of roots, leaves and
whole plant affected the both crop species negatively at seedling stage i.e. they cause a decrease in final germination
percentage, speed of germination and retarded root and shoot growth. Some workers described that allelopathic
plants have phenolic compounds which cause toxicity due to which growth in length and seeds germination are
inhibited (Stowe et al., 1987; Blum, 1996; Inderjit, 1998; Burhan and Shaukat, 2000). The negative effect was
increasing with the increase of extract concentration of Launaea procumbens which indicated that the allelopathic
potential of Launaea procumbens depend on concentration against Brassica rapa and Cucurbita maxima. Some
other workers also presented that allelopathy is concentration dependent (Rai and Tripathi, 1984; Rizvi and Rizvi,
1987; Khan and Shaukat, 2006a, 2006b; Khan and Naqvi, 2008; Daniel, 1999). In both test species the growth of
root as well as shoot was inhibited as compared to the controlled plant. Similar results have been reported by Khan
et al. (2011) and Khan et al. (2012). Our results indicate that different crops have different response against
treatment of weed extracts. The same results of allelopathic concentration response were presented by some workers
on other plants also (Shaukat et al., 1985; Casado, 1995; Hofmann et al., 1996; Tajuddin et al., 2002; Shaukat et al.,
2003). Our study has indicated that Launaea procumbens weed has in vitro phytotoxic potential against Brassica
rapa and Cucurbita maxima.

REFERENCES

Bais, H.P. R. Vepachedu, S. Gilroy, R.M. Callaway and J.M. Vivanco (2003). Allelopathy and exotic plant
invasion: from molecules and genes to species interactions. Science, 301: 1377-1380.

Blumer. 1996. Allelopathic interaction involving phenolic acids. J. Nematol., 28: 993-1009.

Burhan, N. and S.S. Shaukat (2000). Effect of Phenolic compounds on germination and seedling growth of some
crop plants. Pak. J. Biol. Sci., 3: 269-274

Casdo, C. (1995). Allelopathy effect of Lantana camarra (Verbenaceae) on morning glory (Ipomoea tricolor).
Rhodora, 97: 264-274.

Colton, C.E. and F.A. Einhellig (1980). Allelopathic mechanisms of velvetleaf (Abutilon theophrasti Medic.,
Malvaceae) on soybean. American Journal of Botany, 1407-1413.

Daniel, W.G. (1999). Historical review and current models of forest succession and interference. Florida: CRC
press, 237-251pp.

Einhellig, .F.A. (1995). Allelopathy: current status and future goals. ACS Symposium Series, 582:1-24.

Fujiyoshi, P.T., S.R., Gliessman and J.H. Langenheim (2002). Inhibitory potential of compounds released from
squash (Cucurbita spp.) under natural conditions. Allelopathy Journal, 9(1): 1-8.

Harper, J.L. (1977). Population Biology of Plants. Academic Press, London, 892 p.

Hoffmann, M.L., L.A. Western, J.C. Synder and E.E. Regnier (1996). Allelopathic influence on germinating seeds
and seedling of cover crops on weed species. Weed Sci., 44: 579-584.

Hossain, M. K. and N. Alam (2010). Allelopathic effects of Lantana camara leaf extract on  germination and
growth behavior of some agricultural and forest crops in Bangladesh. Pakistan Journal of Weed Science
Research, 16(2): 217-226.

Inderjit and R.M. Callaway (2003). BExperimental designs for the study of allelopathy. Plant and Soil, 256: 1-11.

Inderjit. (1998). Influenence of Pluchea lanceolata (Asteraceae) on selected soil properties. Amer. J. Bot., 85: 64-69.

Javaid. A., S. Shafique and S. Shafique (2001). Causes of rapid spread of Parthanium hysterophorus in Pakistan and
its Allelopathic effect on Brassica rapa. Pak. J. Bot., 39(7): 2611-2618.

Khan, D. and S.S. Shaukat (2006a). Phytotoxic potential of Achyranthes aspera L. A tropical medicinal weed of
Pakistan. Int. J. Biol and Biotech, 3(1): 57-79.

Khan, D. and S.S. Shaukat (2006b). Phytotoxic effect of Prosopis Juliflora Swartz. DC. Against some of its field
associates and the cultivated species. Int. J. Biol. and Biotech. 3(2): 353-366.

INTERNATIONAL JOURNAL OF BIOLOGY AND BIOTECHNOLOGY 14 (1): 141-145, 2017.




PHYTOTOXIC POTENTIAL OF LAUNAEA PROCUMBENS ON TWO TEST SPECIES 145

Khan, D and S.H.N. Naqvi (2008). Phytotoxicity of aqueous extracts of lignum tree (Guaicum officinalis L.) against
germination and seedling growth of wheat (Triticum aestivum L. Var. Kiran). Int. J. Biol and Biotech. 5(4):
235-241.

Khan, RA., M.R. Khan, S. Sahreen, S. Jan, J. Bokhari and U. Rashid (2012). Protective effect of Launaea
procumbens against KBrOsz induced nephrotoxicity in rats. Afr. J. Pharm. Pharmacol., 11: 317-321.

Khan R.A., M.R. Khan, S. Sahreen, S. Jan, J. Bokhari and U. Rashid (2011) Phytotoxic characterization of various
fractions of Launaea procumbens. Afr. J. Biotech., 10: 5377-5380.

Kohli, R. K., D. Batish and H.P. Singh (1997). Allelopathy and its implications in agroecosystems. Journal of Crop
Production, 1(1): 169-202.

Machado, S. (2006). Allelopathic potential of various plant species on downy brome: Implications for weed control
in wheat production. Agronomy Journal, 99: 127-132.

May, F.E. and J.E. Ash (1990). An assessment of the allelopathic potential of Eucalyptus. Aust. J. Bot., 38: 245-254.

Molish, H. (1937). Der Einfluss einer Pflanze auf die andere-Allelopathic. G. Fischer, Jene, Germany.

Rasmussen, J.A. and E.L. Rice (1971). Allelopathic affects Sporobolus pyrannidatus on vegetational patterning.
Amer. Midl. Nat., 86: 309-326.

Rai, J.P.N and R.S. Tripathi (1984). Allelopathic effect of Eupatorium riparium on population regulation of two
species of Galinsoga and soil microbes. Plant and soil, 80: 105-117.

Rice, E.L. (1984). Allelopathy, 2"d ed:, Academic Press, London, pp. 422.

Rizvi, S. J. H. and V. Rizvi (1987). Improving crop productivity in India. Role of allelochemicals In:
Allelochemicals: Role in agriculture and forestry (Wallen, G. R.Led), ACS symposium series 330, pp:69-75.
Shaukat, S. S., P. Ghazala, D. Khan and M. Ahmed (1985). Phytotoxic effects of Citrullus colocynthis L.,

Schard on certain crop plants. Pak. J. Bot., 17: 235-246.

Shaukat., S. S., Z. Tajuddin and LA. Siddiqui (2003). Allelopathic potential of Launnaea procumbens (Roxb)
Rammaya and Rajgopal: A tropical weed. Pak. J. Biol. Sci., 6(3): 225-230.

Singh, H. P, R. K.Kohli, and D. R. Batish (2001). Allelopathy in agro-ecosystems: an overview. J. Crop Prod., 4
1-41.

Singh, H. P, Batish, D. R,, Pandher, J. K., and Kohli, R. K. (2005). Phytotoxic effects of Parthenium hysterophorus
residues on three Brassica species. Weed Biology and Management, 5(3), 105-109.

Sisodia, S., and M. B. Siddiqui (2010). Allelopathic effect by aqueous extracts of different parts of Croton
bonplandianum Baill. on some crop and weed plants. Journal of Agricultural Extension and Rural
Development, 2(1): 22-28.

Stower, L., B.S. Kil and Y. J. Yim (1987). A survey of old field herbs for susceptibility to phenolic compound.
Korean J. Biot., 30: 11-20.

Tajuddin, Z., S. S. Shaukat and I.A Siddiqui (2002). Allelopathic potential of Solanum forskalii

Dunal: A tropical weed. Pak. J. Biol. Sci., 5: 866-868.

Wilson, R.E. and E. L. Rice (1968). Allelopathy as expressed by Helianthus annuus L., and its role in old-field

succession. Bull. Torrey Bot. Club., 95: 432-448.

(Accepted for publication December 2016)

INTERNATIONAL JOURNAL OF BIOLOGY AND BIOTECHNOLOGY 14 (1): 141-145, 2017.




