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Abstract 

Experiments were conducted to investigate the allelopathic potential of some dominating weeds (Coronopus 

didymus L., Trianthema portulacastrum L., Malvastrum coromandelianum L., Cirsium vulgare (Savi) Ten. and 

Chenopodium album L.) on winter crops i.e., pea (Pisum sativum L.), spinach (Spinacia oleracea L.), wheat 

(Triticum aestivum L.) and barley (Hordeum vulgare L.). The effects of different concentrations (0.5%, 1% and 

2%) of weeds’ extracts were recorded using filter paper method. The extracts of Malvastrum coromandelianum 

and Cirsium vulgare significantly reduced the seed germination, hypocotyl and radicle growth of spinach. 

Hypocotyl and radicle growth of barley was highly inhibited under the influence of the extracts of Chenopodium 

album while the same species stimulated the seedling growth and germination of spinach at its all concentrations. 

The effects were found to be concentration dependent. The results have indicated that M. coromandelianum and 
C. vulgare are not suitable near other crops due to their adverse effects on crops. It was concluded that these 

species are not suitable in an intercropping system. Moreover, their plantation should be carefully assessed with 

in the crop field. 
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Introduction 

Allelopathy is inhibitory or stimulatory 

effect of one plant species on another surrounding 

plant species through the release of chemicals (Al-

shatti et al., 2014). Allelochemicals are secondary 

metabolites and these may be present in seeds, 

leaves, flowers, fruits, pollens, roots, rhizomes and 

stems of the plants (Pour & Farahbakhsh, 2012; 

Zeng et al., 2008). These allelochemicals could be 

tannins, carotenoids, terpenes, saponins, flavonoids, 

steroids, phenols, and alkaloids. These may have 

beneficial or harmful effects on the plants growth 

(Saxena et al., 2016). Allelochemicals have been 

successfully used to kill pathogens, weeds, as well 

as to increase plants growth and yield of plants 

(Scrivanti, 2010). Many weeds have close 

associated with crops fields, growing in their 

surroundings, where these weeds are not required. 

Weeds are not only growing in agriculture fields but 

also rapidly growing in forests, open field areas, 

roadsides and tank bunds. Weeds compete with 

crops for nutrients, sunlight and space particularly 

during the early growth period then ultimately 

reduces the growth of crops (Wang et al., 2022; 

Cousen, 1996). These usually have negative impacts 

like Euphobia helioscopia and Coronopus didymus 

are causal agents for producing bad smell and taste 

of the milk. On the other hands, some weeds have 

many benefits like Chenopodium album and 

Melilotus alba are extensively used as leafy 

vegetables (FAO, 2013). From medicinal point of 

view, Verbena officinalis, Solanum nigrum, 

Plantago species and Datura stramonium have been 

used either as such or in the preparation of other 

medicines (Ahmad et al., 2017).   

Usually weeds have harmful effects on the 

growth of plants, because weeds release water 

soluble allelochemicals from their roots, stems, 
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rhizomes, leaves, seeds, fruits and flowers. These 

chemicals are the combination of different 

compounds such as ketones, fatty acids, amino 

acids, aldehydes, flavonoids, purines, phenolics and 

otherswhich decrease the growth and yield of 

economically important crops (Novak & Novak, 

2019; Zand et al., 2007). Several studies have 

proved that these allelochemicals can be used as 

alternative source of synthetic herbicides to control 

the growth of weeds (Jamil et al., 2009; Khanh et 

al., 2006). Recently, numerous authors have 

evaluated the allelopathic effects of different weeds 

on the yield of crops. Bashar et al. (2023) studied the 

allelopathic potential of methanolic extracts of 

Parthenium hysterophorus L. on the growth of 

plants. Hassan et al. (2023) evaluated the 

allelopathic potential of Trianthema portulacastrum 

L. on the germination and seedling growth of 

Triticum aestivum L. Therefore, present study was 

focused on the weeds present in the fields of winter 

crops as well as to evaluate the allelopathic potential 

of these selected weeds (Coronopus didymus L., 

Trianthema portulacastrum L., Malvastrum 

coromandelianum L., Cirsium vulgare (Savi) Ten. 

and Chenopodium album L.) on the seed 

germination and seedling growth of winter crops 

(wheat, barley, pea and spinach). 

Materials and Methods 

Collection and Drying of the Plant Material: 

Fully mature plants were collected from 

University of Education Lahore, and from different 

areas of Punjab, Kasur (31° 7' 7.6548" N & 74° 27' 

47.7792" E) and Chunian (30° 58' 0N & 73° 58' 

60E). The plants were washed thoroughly and air 

dried in shade at room temperature, then crushed 

into fine powder and separately stored in polythene 

bags. 

Preparation of Aqueous Extract: 

For the preparation of plant aqueous 

extracts of different concentrations (0.5%, 1% & 

2%) dried powder of plants were weighted 0.5 g, 1 

g and 2 g respectively and were soaked in 100 mL 

distilled water in separate beaker and kept at room 

temperature (28 °C) for 24 hours. The solutions were 

then filtered by using Whatman No.1 filter paper 

into a conical flask and stored in a refrigerator for 

further use.  

Test plants: 

The four important crops two from 

monocot (barley & wheat) and other from dicot (pea 

& spinach) were selected as test plants. The seeds of 

these crops were taken from Punjab Seed 

Corporation. The seeds were germinated during 

January to March to study the  allelopathic potential 

of donor plant ((Coronopus didymus L., Trianthema 

portulacastrum L., Malvastrum coromandelianum 

L., Cirsium vulgare (Savi) Ten. & Chenopodium 

album L.) against them. 

Preparation of Medium for Germination: 

For germination and growth bioassay filter 

paper was used as growth medium (Zoheir et al, 

2008). During this bioassay, double fold of filter 

paper was placed in Petri dishes. Ten seeds were 

placed in each petri dish. The Petri dishes were 

moistened with 1.5 ml of aqueous extracts while 

distilled water was used as a control. 

Germinations and Growth Records: 

The petri dishes were maintained at room 

temperature and experiment was extended for a 

period of 7-10 days. During the whole experiment 

the numbers of germinated seeds were counted each 

day. After 7-10 days total germinated seeds were 

counted and also the radical and plumule length 

were measured. The non-germinated seeds, less 
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germinated seeds and the seeds with fungal attack 

were considered mortal. 

Formulae used: 

% 𝐺𝑒𝑟𝑚𝑖𝑛𝑎𝑡𝑖𝑜𝑛

=  
𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑔𝑒𝑟𝑚𝑖𝑛𝑎𝑡𝑒𝑑 𝑠𝑒𝑒𝑑𝑠

𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑒𝑒𝑑𝑠
 × 100 

% 𝐼𝑛ℎ𝑖𝑏𝑖𝑡𝑖𝑜𝑛 𝑜𝑟 𝑆𝑡𝑖𝑚𝑢𝑙𝑎𝑡𝑖𝑜𝑛

= 1 −
𝑅𝑜𝑜𝑡 𝑜𝑟 𝑆ℎ𝑜𝑜𝑡 𝑙𝑒𝑛𝑔𝑡ℎ 𝑤𝑖𝑡ℎ 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 

𝑅𝑜𝑜𝑡 𝑜𝑟 𝑆ℎ𝑜𝑜𝑡 𝑙𝑒𝑛𝑔𝑡ℎ 𝑤𝑖𝑡ℎ 𝑐𝑜𝑛𝑡𝑟𝑜𝑙
 

× 100 

Data analysis: 

Data were analyzed by computerized 

software SPSS (Statistical Package for the Social 

Sciences) and Microsoft Excel. Single-factor 

ANOVA was performed to investigate the 

significance of activity (Steel et al., 1997). Level of 

significance was 5%. Percentage germination, 

mortality and growth of plumule and radicle were 

represented by bar graph and line graph 

respectively. 

Results and Discussion 

Effect of Weeds on the Seed Germination 

The most observeable allelopathic effect in 

bioassys is reduction in seed germination (Khaliq et 

al., 2013) and this reduction might be due to 

presence of allelochemicals (such as vanillic acid, 

gallic acid, ferulic acid, coumaric acid, caffeic acid 

flavonoids, phenolics and aldehydes) which 

interfere with cell division, cell elongation as well as 

cell differentiation processes (Macias et al., 2020; 

Al-Wakeel et al., 2007). In this study, aqueous 

extracts of Coronopus didymus reduced the seed 

germination of spinach (67%), barley (40%) and 

(7%) pea (Figure 1). The results found in the present 

investigation were in consistent with the findings of 

Khaliq et al. (2013). They reported that the seedling 

growth of wheat was inhibited with increasing 

concentration of C. didymus. The inhibitory effect 

might be due to the imbibition of allelochemicals 

causing the embryo’s death, which lead to alter cell 

membrane permiability, respiration process, 

conformation of enzymes and reduced water 

absorption by seeds (Hassan et al. 2023; Zeng et al., 

2001). It was observed that the aqueous extracts of 

Cirsium vulgare slightly enhanced the seed 

germination of pea while suppressed the seed 

germination of barley (55%) and spinach (74%) at 

higher concentration (Figure 2). These results were 

supported by Szabo et al. (2015). They found that 

Cirsium arvense exhibited a strong inhibition on 

seed germination of maize. Seed germination of 

plant species might be affected by death of embryo, 

block protein synthesis and cell division, growth 

inhibiting hormones and enzymes (Kandhro et al., 

2015; Nandula et al., 2006; Koger et al., 2004).  

Aqueous extract of Trianthema 

portulacastrum showed 32% inhibition on the seed 

germination of barley and stimulated seed 

germination of wheat, spinach and pea (Figure 3). 

Present results were in consistence with the results 

of Hassan et al. (2023) as they evaluated that 

extracts of Trianthema portulacastrum L. reduced 

the seed germination of wheat while Sherif and 

Gharieb (2011) observed stimulation in the 

germination of green amaranth under the influence 

of aqueous extracts of T. portulacastrum. The 

stimulation might be due to the allelochemicals, 

which enhanced protein synthesis through 

stimulating the amino acid incorporation into 

protein wheat spinach and pea’s seedlings (Inderjit 

& Nayyar, 2002). Seed germination of barley, pea 

and spinach was suppressed by the extract of 

Malvastrum coromandelianum while seed 

germination of wheat was neither stimulated nor 

inhibited by the extract of same species (Figure 4). 

Aqueous extract of Chenopodium album enhanced 
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the seed germination of wheat and spinach but 

suppressed the seed germination of both barley and 

pea. Highly stimulatory effect (90%) was found in 

spinach under the influence of 1% concentration of 

Chenopodium album (Figure 5). This stimulation 

might be due to the presence of some growth 

promoting substances along with many other 

substances (Yamada et al., 2010).  
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Figure 1: Allelopathic Effect of 

Coronopus didymus on the Germination of 

Test Plants

Wheat Barley Pea Spinach
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Figure 2: Allelopathic Effect of Cirsium 

vulgare on the Germination of Test Plants 

Wheat Barley Pea Spinach
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Figure 3: Allelopathic Effect of 

Trianthema portulacastrum on the 

Germination of Test Plants

Wheat Barley Pea Spinach
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Figure 4: Allelopathic Effect of Malvastrum 

coromandelianum on the Germination of 

Test Plants

Wheat Barley Pea Spinach
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Figure 5: Allelopathic Effect of Chenopodium 

album on the Germination of Test Plants

Wheat Barley Pea Spinach
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In contrast to this, Johani et al. (2012) 

observed the suppressive effects of Chenopodium 

album on seed germination of barley. It might be 

inferred that allelopathic effects of Chenopodium 

album are species dependent and the degree of 

allelopathic interference could even vary within a 

species due to the presence of chemical compounds 

like bibenzyls, flavonoids and terpenoids etc. 

(Soltys et al., 2013). 

Effect of Weeds on the Seedling Growth  

Aqueous extract of Malvastrum 

coromandelianum significantly suppressed (100%) 

growth of both radicle (p=0.02)  and hypocotyl 

(p=0.01) of spinach at 2% concentration (Figure 6) 

and inhibited (80% & 72%) hypocotyl and radicle 

growth of pea at 1% concentration (Figure 7). 

Similar results were observed by Singh (2021), who 

noted reduction in seedling growth of pea by the 

extracts of Ageratum conyzoide, this reduction in 

growth was might be due to pherolic acid such as 

gallic, anisic, p- hydorxybenzoic and ferulic acid. 

Aqueous extracts of Chenopodium album 

significantly inhibited the seedling growth of barley 

(p=0.00) and pea and inhibitory effect was 

concentration dependent (Figure 8 & 9). These 

results were supported by Majeed et al. (2012), they 

observed strong inhibitory effects of Chenopodium 

on the growth of wheat. This inhibition might be due 

to cinnamic acid amides present in Chenopodium 

album (Cutillo et al., 2003). Spinach growth was 

found to be highly stimulated (100%) by the extract 

of Chenopodium album at lower concentration 

(Figure 10). According to Reinhardt et al. (1994), 

aqueous extracts of C. album was also found to be 

stimulatory against the radicle growth of tomato at 

its lower concentration. They stated that the 

stimulation in growth might be due to stimulatory 

effects of allelochemicals. Aqueous extracts of 

Trianthema portulacastrum stimulated the 

hypocotyl growth while inhibited the radicle growth 

of all test plants but only suppressed both hypocotyl 

and radicle growth of pea (Figure 11). These results 

were in consistent with the results of Mubeen et al. 

(2011). They also found maximum reduction in 

seedling growth of rice by the aqueous extract of T. 

portulacastrum. The reduction in hypocotyl and 

radicle length might be due to water soluble 

inhibitors that could inhibit the functioning of indole 

acetic acid and gibberellic acid and inhibits cell 

division (Kil & Yun, 1992).  

Conclusion 

The results have provided the evidence that 

aqueous extract of Chenopodium album exhibited 

more stimulatory effect against the seed germination 

and seedling growth of spinach. While aqueous 

extracts of Malvastrum coromandelianum and 

Cirsium vulgare significantly inhibited the seedling 

growth and seed germination of spinach. 

Chenopodium album extracts also significantly 

inhibited the seedling growth of barley. Variation in 

results have indicated that the selected weeds 

possessed allelopathic potential which was largely 

dependent on the type of weed as well as the type of 

crop growing in its surroundings. Therefore, it 

seems essential to check the allelopathic 

compatibility of crops with their surrounding plants 

before introducing them to intercropping system. 

Moreover, the current results were purely obtained 

under laboratory conditions. Hence, the assessment 

of allelochemical activities of dominating weeds 

under field conditions is imperative for future 

recommendations. 
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Figure 6: Allelopathic Effect of Malvastrum 

coromandelianum Extract on Spinach 

Hypocotyl
Radicle
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Figure 7: Allelopathic Effect of Malvastrum 

coromandelianum Extract on Pea

Hypocotyl
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Figure 8: Allelopathic Effect of Chenopodium 

album Extract on Barley 

Hypocotyl
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Figure 9: Allelopathic Effect of  Chenopodium 

album Extract on Pea

Hypocotyl
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Figure 10: Allelopathic Effect of  Chenopodium 

album Extract on Spinach
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Figure 11: Allelopathic Effect of Trianthema 

portulacastrum Extract on Pea

Hypocotyl
Radicle



J. Plantarum., 6(1): 19-27               PERVEEN ET AL., 2024 

25 
 

Acknowledgement 

Authors are thankful to the Department of 

Botany, University of Education, Lahore, for 

providing resources and support during the 

research. 

Conflict of Interests 

Authors declare no conflict of interest. 

Funding 

The authors declare that no funds, grants, or other 

support were received during the preparation of 

this manuscript. 

Author’s Contribution 

Aqsa Perveen collected data and wrote the 

manuscript, Madiha Rashid supervised and 

designed the experimentation, Maliha Nawaz 

Mokal did formal data analysis and Naveed Ul 

Hassan reviewed and edit the manuscript. 

References 

Al-Shatti, A. H., Redha, A., Suleman, P. and Al-

Hasan, R. 2014. The allelopathic potential of 

Conocarpus lancifolius (Engl.) leaves on 

dicot (Vigna sinensis L.), monocot (Zea 

mays L.) and soil-borne pathogenic fungi. 

American Journal of Plant Sciences, 5, 

2889-2903. 

Al-Wakeel, S. A. M., M. A. Gabr, A. A. Hamid. and 

W. M. Abu-El-Soud. 2007. Allelopathic 

effects of Acacia nilotica leaf residue on 
Pisum sativum L. Allelopathy 

Journal, 19(2): 411-422. 

Bashar, H. K.,A. S. Juraimi, M. S. Ahmad-Hamdani, 

M. K. Uddin, N. Asib, M. P. Anwar. and A. 

Hossain. 2023. Evaluation of allelopathic 

effects of Parthenium hysterophorus L. 

methanolic extracts on some selected plants 

and weeds. Plos One, 18(1): e0280159.  

Cousen, R. D. 1996. Comparative growth of wheat, 

barley and annual eye grass (Lolium 

rigidum) in monoculture and mixture. 

Austalian Journal of Agriculture Research, 
47(3):  449-464. 

Cutillo, F., B. D. Abrosca, M. D. Greca, C. D. 

Marino, A. Golino, L. Previtera. and   A. 

Zarrelli. 2003. Cinnamic acid amides from 

Chenopodium album: effects on seeds 

germination and plant growth. 

Phytochemistry, 64(8): 1381-1387. 

FAO. 2013. Importance of weeds or benefits of 

advantages derived from weeds. Food and 
Agriculture Organization, Rome, Italy. 

Hassan, M. S., N. Naz, M. Akram, M. Hussain. and 

H. R. Javeed. 2023. Allelopathic assessment 

of Trianthema portulacastrum L. against 

germination and early growth of weeds in 

wheat. Pure and Applied Biology, 12(1): 

623-636. 

Inderjit. and H. Nayyar. 2002. Shift in 

allelochemical functioning with selected 

abiotic stress factors. In: Chemical Ecology 

of Plants: Allelopathy in Aquatic and 

Terrestrial Ecosystems. pp: 199-218. 

Jamil, M., Z. A. Cheema., M. N.  Mushtaq, M.  

Farooq. and M. A.  Cheema, 2009. 

Alternative control of wild oat and canary 

grass in wheat fields by allelopathic plant 

water extracts. Agronomy for Sustainable 

Development, 29(3): 475-482. 

Johani, N. S., A. A. Aytah. and T. Bontra. T. 2012. 

Allelopathic impact on two weeds, 

Chenopodium morale and Malva palviflora 

on growth and photosynthesis of Barley 

(Hordeum vulgare). Pakistan Journal 
Botany, 44(6): 1856-1872. 

Kandhro, M. N., S. D. Tunio, I. Rajpar, Q. D. 

Chachar. And A. W. Gandahi. 2015. 

Allelopathic impact of sorghum and 

sunflower on germination and seedling 

growth of summer broadleaf 

weeds. Pakistan Journal of Agriculture, 

Agricultural Engineering and Veterinary 

Sciences, 31(2): 229-239. 

Khaliq, A., S. Hussain, A.  Matloob, A. Wahid, and 

F. Aslam. 2013. Aqueous swine cress 

(Coronopus didymus) extracts inhibit wheat 
germination and early seedling 

growth. International Journal of 

Agriculture and Biology, 15(4): 743‒748 

Khanh, T. D., I. M. Chung, S. Tawata. And T. D. 

Xuan. 2006. Weed suppression by 

Passiflora edulis and its potential 

allelochemicals. Weed Research, 46: 296-

303. 

Kil,, B. S. and K. W. Yun. 1992. Allelopathic effects 

of water extracts of Artemisia princeps var. 



J. Plantarum., 6(1): 19-27               PERVEEN ET AL., 2024 

26 
 

orientalis on selected plant species. Journal 

of Chemical Ecology, 18: 39-51. 

Koger, C. H., K. N. Reddy, and D. H.  Poston. 2004. 

Factors affecting seed germination, seedling 

emergence, and survival of texas weed 

(Caperonia palustris). Weed Science, 52(6): 
989-995. 

Macias, F. A., A. G. Duran. and J. M. Molinillo, 

2020. Allelopathy: The chemical language 

of plants. Progress in the Chemistry of 

Organic Natural Products, 112: 1-84. 

Majeed, A., Z. Chaudhry, and Z. Muhammad. 2012. 

Allelopathic assessment of fresh aqueous 

extracts of Chenopodium album L. for 

growth and yield of wheat (Triticum 

aestivum L.).  Pakistan Journal of 

Botany,  44(1): 165-167. 

Mubeen, K.., M. A. Nadeem, A. Tanveer, and Z. A.  
Zahir.  2011. Allelopathic effect of aqueous 

extracts of weeds on the germination and 

seedling growth of rice (Oryza sativa L.). 

Pakistan Journal Life Society Science, 9(1): 

7-12. 

Nandula, V. K.., T. W.  Eubank, D. H. Poston, C. H. 

Koger. and K. N. Reddy. 2006. Factors 

affecting germination of horseweed (Conyza 

canadensis). Weed Science, 54(5): 898-902. 

Novak, M. and  N. Novak. 2019. Allelopathic effect 

of tree of heaven (Ailanthus altissima (Mill.) 
Swingle) on initial growth of the barnyard 

grass (Echinochloa crusgalli (L.) P. 

Beauv.). Fragma Phytomedicine, 33: 58-72. 

Pour, A. P. and H. Farahbakhsh. 2012. Allelopathic 

effect of lemon balm on germination and 

growth of pea, safflower and wheat.  Journal 

of Applied and Basic Sciences, 3(2): 309-

318. 

Reinhardt, C. F., R. Meissner. and N. Labuschagne. 

1994. Allelopathic interaction between 

Chenopodium album L. and certain crop 

species. South African Journal of Plant and 
Soil, 11(1): 45-49. 

Saxena, R., R. S. Tomar. and M. Kumar. 2016. 

Allelopathy: A green approach for weed 

management and crop production. 

International Journal of Current Research 

in Biosciences and Plant Biology, 3(4): 43-

50. 

Scrivanti, L. R. (2010). Allelopathic potential of 

Bothriochloa laguroides var. Laguroides 

(DC). Flora, 205, 302-305. 

Sherif, E. A. and H. R. Gharieb. 2011. 

Allelochemical effect of Trianthema 

portulacastrum L. on Amaranthus viridis L. 
supports the ecological importance of 

allelopathy. African Journal of Agricultural 

Research, 6(32): 6690-6697.  

Singh, A. K. 2021. Allelopathic effect of Ageratum 

conyzoides L. on seed germination and 

growth of pea varieties. International 

Journal Biological Innovations, 3: 194-98. 

Soltys, D., U. Krasuska, R. Bogatek. and A. 

Gniazdowska. 2013. Allelochemicals as 

bioherbicides present and perspectives. 

In: Herbicides-Current research and case 

studies in use, 517-542. 

Steel, R.G.D., Torrie, J.H. & Dickey, D.A. (1997). 

Principles and Procedures of Statistics: A 

Biometrical Approach, 3 rd edition, pp: 352-

358. McGraw Hill book Co. Inc., New York, 

USA 

Szabo, K.., P. Szabo. and R. A. Halbritter. 2015. 

Allelopathic effects of Cirsium arvense (L.) 

Scop. in Hungary. Bulgarian Journal of 

Agricultural Science, 21(5): 1012-1021. 

Wang, C., Qi, J., Q. Liu, Y. Wang.  and H. Wang. 

2022. Allelopathic potential of aqueous 
extracts from Fleagrass (Adenosma 

buchneroides Bonati) against two crop and 

three weed species. Agriculture, 12(8), 

1103. 

Yamada, K., K. Hirose, H. Shigemori. and K. 

Hasegawa.  2010. Plant growth promotive 

allelochemicals. The Society of Synthetic 

Organic Chemistry in Japan, 68:551-562. 

Zand, E., M. A. Baghestani, S. Soufizaeh, A. 

Eskandari, R. Pourazar, M. Veysi, N. 

Bagherani. and P. Sabeti. 2007. Evaluation 

of some newly registered herbicides for 
weed control in wheat (Triticum aestivum 

L.) in Iran. Crop Protection,  26: 1349-1358. 

Zeng, R. S., S. M. Luo, Y. H.  Shi, M. B.  Shi. and 

C. Y. Tu. 2001. Physiological and 

biochemical mechanism of allelopathy of 

secalonic acid of higher plants. Agronomy 

Journal, 93: 72-79. 



J. Plantarum., 6(1): 19-27               PERVEEN ET AL., 2024 

27 
 

Zeng, R. S., A. U. Mallik. and S. M. Luo. 2008. 

Allelopathy in sustainable agriculture and 

forestry: Springer, New York. 189-282. 

Zoheir, Y., A. Rahnavard, S. Sadeghi, M. A. Hassan. 

and H. R. Mashhadi. 2008. Study of the 

allelopathic potential of extracts of 
Azadirachta indica (Neem). Journal of 

Biological Science, 8(3): 57-61. 


