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Abstract 
The aspects of allelopathy, allelochemicals, mechanism of allelopathy of weed plants and their impact on crops are discussed in this 

review paper. An overview of the mode of action of the weed and different strategies and their direct and indirect impact on the overall 

agricultural system were analyzed. After the passing of the 20th century, the curiosity of the researchers took a remarkable work in 

comparison to the last decades of the 19th century that was needed too mainly because there was little awareness to the farmers of 

farming. They are using old practices and synthetic agrochemicals still now, thus having a long-lasting negative impact on the overall 

factors that have the ability to keep ecosystem balance. There are advanced agriculture techniques and tools that are exploring day by day 

with the reference to sustainable problems. Allelochemicals are present in all types of tissues and are released by a variety of 

mechanisms, including decomposition of residues, volatilization and root exudation into the rhizosphere. Allelochemical its structure and 

mode of action are different and may offer a potential for the future development of herbicide. In this context, there is the discussion of 

the invasiveness of Chenopodium murale (L.) on certain selected crop species and the aggressiveness of different plant species on the 

same. 
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Introduction 

Plants are found in an ecosystem and biosphere that 

have the ability to adapt and survive according to the 

environmental conditions, a natural process. Weeds are 

known as undesired plants. At present, it has become an 

influential threat for crop field growing spontaneously. They 

have prevailed as a considerable problem for farmers ever 

since the beginning of agriculture because they cause high 

economic losses for crop producers through the impact on the 

crop, resulted in increased costs of crop production and 

reduced crop quality (Bhuler et al., 1998). In an agro 

ecosystem allelopathic interaction that can be mainly, crop to 

crop, crop to weed, weed to crop, and trees to crop, plays an 

important role. (Iqbal et al., 2006). Today millions of people 

are living without the food, the basic need. Allelopathy, a 

newly emerging branch of science uses plant parts as natural 

herbicides for controlling and managing the biological 

system, having a significant role in agricultural ecosystems 

where it serves as the mechanism of interactions by the 

effects of interrelated plants. It is not necessary that the plant 

that serves as a weed, it will always show that specified 

manner characteristics. Therefore, it is all about the study of 

the interrelation between the plants that are growing in a 

particular area. The term ‘Allelopathy’ firstly came in light 

by Hans Molisch (1937) in terms of inhibitory and 

stimulatory interactions between plants with reference to 

microorganisms. There was no much evidence regarding 

allelopathy literature but after 1970 there was a great 

increment of scientists and researchers in this field. A trend 

for publishing experimental work started in allelopathy with 

the increasing scientist’s interest in this field. Thus, it has 

been the focus of research all over the world for academic as 

well as practical purposes. All the research in allelopathic 

references that accomplished since now indicated that 

allelopathy covers all the possible surrounding environment 

in itself viz. Terrestrial zone, desert area, and water bodies 

like the ocean, lake pond, etc. that are found on the earth. In a 

bottomland forest community, evaluation of decaying 

hackberry leaves, leaf leachates and collected soil from under 

hackberry trees, by Lodhi (1975) showed a significant 

reduction in the germination and growth of test species.  

Allelochemicals 

Allelochemicals are secondary metabolites released by 

the mode of evaporation, leaching or residue decomposition. 

Secondary metabolites have no fundamental roles because of 

not participating in the main metabolic pathways of the life 

system in the plants. But necessary for the plants because of 

interaction with the environment for adaptation and play a 

significant role in the defense system in response to both 

biotic and abiotic stresses. Edreva et al. (2000) examined that 

these secondary metabolites serve as antioxidant and 

protective activities. In stress conditions such as drought, 

temperature, nutrient shortage and competition cause in 

allelochemicals releases (Einhellig, 1996). The compounds 

that had allelopathic properties not only involved in 

germination reduction but also participate drastically in 
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germination delay (Escudero et al., 2000). Recent studies 

suggest that cellular and molecular processes are involved in 

the production of allelochemicals (Ding et al., 2007). Roots, 

stem, leaves, flowers, fruits, and seeds are said to be the main 

allelochemicals synthesized parts of the plant that are 

different in concentrations. On the basis of structure and 

characteristics, allelopathic compounds differentiated into 

phenolics, alkaloids, flavonoids, terpenoids, momilactones, 

hydroxamic acids, brassinosteroids, jasmonates, salicylates, 

glucosinolates, carbohydrates and amino acids (Jabran and 

Farooq, 2013). Weed The earth is a great example of 

invasiveness where the entire living organism showed a 

broad line of interaction, helpful in establishing the 

relationship between them. Chemicals extracted from plant 

roots or shoots have been shown to directly inhibit or 

stimulate germination, growth, and development of other 

plants (Rice, 1984; Putnam and Tang, 1986). Allelochemicals 

may also indirectly affect plants through inhibition of 

microorganisms, including nitrogen-fixing and nitrifying 

bacteria (Rice, 1964) and ectomycorrhizae (Walker et al., 

1999). Hunter and Menges (2002) allelopathic plants have 

the potential to alter individual plant fitness and thus plant 

population and community dynamics. For the determination 

of species distribution and prosperity inboard plant 

communities, there are some allelopathic interactions that 

play a requisite action in doing so. The aim of the present 

review investigation is to explore, investigate and define the 

relationship of the selected weed plants regarding the 

different cereal crops because the effect that may be greater 

and lesser completely affected with the cultivar, climate 

conditions, fertility of soil, water accessibility and competing 

weeds (de Albequerque et al., 2011). Hordeum vulgare (L.) 

and Zea mays (L.) so that it helps to understand the degree of 

effectiveness for particular field crops. The selected weed is 

Chenopodium murale (L.).  

Chenopodium murale (L.)  

Chenopodium murale (L.) is a fast-growing summer 

weed in the Mediterranean region (contains about 102 genera 

and 1400 species) an annual, erect and dicot plant commonly 

known as ‘nettleleaf goosefoot’. The high dispersal rate, 

nature of a large number of seeds production (Holm et al., 

1997) and adaptability to grow in various conditions makes it 

an effective weed throughout the world (Guertin, 2003). It is 

a very unpleasant weed infesting more than 25 crop species 

(particularly field crops) and tree orchards in at least 57 

countries all over the world (Holm et al., 1997). Considerable 

yield losses caused, especially in vegetables, through both 

competition and allelopathy in relation to this weed. In the 

case of a tomato plant, a pot experiment with two C. murale 

and one tomato plant/pot resulted in a 33% reduction in 

tomato shoot dry weight compared with the control (Qasem, 

1997). Besides the negative impact, it has also some limited 

positive values some of these are using it sometimes as food 

in the vegetable. Chemical extraction of its tissues confirmed 

the presence of cyanogenic glycosides, saponin, tannin, 

naphthaquinones, alkaloids, flavonoids, glucose (Verma and 

Agarwal, 1985) and oxalic acid (Datta and Ghosh, 1987). In 

addition, 11 amino acids were detected in the roots. The 

presence of many toxic compounds in this plant greatly 

restricts its value as a feed or fodder species. Chemical 

analysis of Chenopodium murale (L.) Previously, there is 

some work accomplished on Chenopodium murale (L.) for 

the detection of the role of allelochemicals on various growth 

stages of the other plants. Ahmad et al. (2003) identified in 

the Chenopodium murale plant, two flavonoids and two 

steroidal glycosides. 

C. murale extracts showed pesticidal as well as 

herbicidal properties on a great diversified range of living 

organisms. The C. murale extracts showed inhibition on 

tobacco and cucumber mosaic virus (Allam et al., 1978). 

However, the negative impact of its allelopathic influence is 

mainly due to the harmful effect that the weed assigns on 

different crop species including wheat, barley and a number 

of vegetable crops through extracts, leachates and/or its 

residues in the soil (Qasem, 1993; 1995). Zea mays (L.) Zea 

mays, commonly known as corn or maize and ‘Makka’ in 

Hindi, is an annual grass of the family ‘Poaceae’. Originally, 

it is from Central America. It is one of the top three cereal 

crops grown in the world, along with rice and wheat as it is 

utilized worldwide as a portion of human food, forage, and 

silage, feed for livestock and as an economically and eco-

friendly advancement it is used as a biofuel, and ethanol 

respectively.  

Traditionally it is used to cure diarrhea, dysentery, 

hypertension urinary tract disorders and tumor and for 

pharmacological it useful in anti-inflammatory, antioxidant 

and diuretic types of abnormalities. The researches were also 

made by using the Zea mays as a test plant to check out the 

different plant extracts depends on plant parts used as well as 

on different concentrations. Nziguheba et al. (2002) reported 

Tithonia diversifolia as an effective source of nutrients for Z. 

mays. Allelopathic potential of Parthenium hysterophorus 

checked out on germination, growth, and yield of Zea mays 

(L.) followed by Vesicular Arbuscular Mycorrhiza (VAM) in 

alleviating allelopathic stress (Rukhsna et al., 2003). The 

allelopathic effects of fresh shoot aqueous extract of T. 

diversifolia (Hemsl.) A. Gray was scrutinized on the 

germination of seeds and growth of Zea mays L. and was 

found that both the inhibitory as well as stimulatory effects 

on seedling growth of Z. mays that depends on plant growth 

stage. (Oyerinde et al., 2009). Sher et al. (2011) concluded 

that the aqueous extracts obtained from Populus euphratica 

after 48 hours were showed more inhibition than 24 hours on 

Sorghum vulgare, Satariya italic (L.) P. Beauv and Triticum 

aestivum (L.). Bark had lower and leaves had more impact 

followed by litter and mulches of P. euphratica on tested 

species In an investigation, Ayeni and Kayode (2014) used 

Sorghum bicolor stem and Zea mays (roots and tassel) to 

check out the potential allelopathic impact on Abelmoschus 

esculentus (L.) and concluded that both germination and 

growth of A. esculentus sown in the field may be adversely 

affected by extracts from these residues because no plumule 

length was recorded until 48 and 72 hours of experiment.  

Leaf powder of Lantana camara inhibits seed 

germination, germination velocity, shoot and root length, 

stem thickness and biomass of wheat and maize significantly 

(Enyew and Raja, 2015). An investigation was performed to 

check the effects of Camellia sinensis (L.) on wheat and 

maize where significant suppression and complete inhibition 

was observed on seed germination and the growth of wheat 

and maize tea extract and methanolic extracts respectively 

(Waris et al., 2016). Studies demonstrated the pronounced 

germination on maize observed in applied work by all the 

made extracts by aqueous extracts of Parthenium L. on 

germination and growth. It was found to show an 
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increasement in both root and shoot extracts on all the 

parameters except seedling vigor index and shoot dry weight 

(Awan et al., 2017). To check the allelopathic effect of 

Lycopodium clavatum on Zea mays aqueous extract was used 

where both the inhibitory and stimulatory effect was 

observed on seedling growth. Radicle length and plumule 

length was sensitive in reference to concentration (Akpan et 

al., 2017). The results of Siyar et al. (2018) experiments 

revealed that except flower/inflorescences of Artemisia 

annua and Taraxicum officinalis, all applied parts exhibit to 

had significant detrimental impact on wheat and maize and 

leaf extract was most effective followed by root. All the 

applied concentration of Beta vulgaris (L.) extract had great 

stimulatory response on seed germination and growth of Zea 

mays, thus, can be used in crop enhancement viz., Zea mays 

and Vigna umbellate. (Al Zoubi al- Tawaha, 2019) Karkanis 

et al. (2019) suggested through their experiment that crop 

rotation may inhibit plant growth and grain productivity with 

the incorporation of Mentha×piperita (L.) and Mentha 

spicata in crop rotation system. 

 

 
 

Hordeum vulgare (L.)  

Barley Hordeum vulgare (L.) is one of the most 

important founder crops of old world agriculture. Its 

cultivation as domestic food crop started in the beginning of 

agriculture 10,000 years ago (Poehlman, 1985). Barley is still 

considered one of the top five cereal grains in the world. It is 

an annual herbaceous monocotyledonous grass, commonly 

known as ‘Jau’ in India, which belongs to the family 

‘Poaceae’ (formerly Gramineae). At present, only 2% of 

barley is used for human food (Baik and Ullrich, 2008) while 

the remaining percentage is used for brewing malt beverages, 

including beer and whiskey and the majority of harvested 

barley is used for livestock feed. Barley grain is an excellent 

source of soluble and insoluble dietary fibre and other 

bioactive constituents, such as vitamin E, B-complex 

vitamins, minerals, and phenolic compounds. The major 

constituents of barley are starch, dietary fibre and crude 

protein, constituting 60, 20, and 12% of dry mater, 

respectively (Aman and Newman, 1986; Oscarsson et al., 

1996). Barley is considered to be the most useful grain 

because it is easily digestible so best for the patient’s diet or 

those cured persons which are still weak. In Europe pearl 

barley is considered to be best medicine (Farooqi, 1998). It is 

known to improve immunity, lower cholesterol, prevent 

anaemia, cancer, asthma, artherosclerosis. It is also a diuretic 

and used to treat kidney stones. C. murale assigned negative 

impact on different crop species including wheat, barley and 

a number of vegetable crops through extracts, leachates 

and/or its residues in the soil (Qasem, 1993; 1995). 

According to Shafique et al. (2011), the aqueous extract of C. 

murale has the ability to suppressed shoot length and 

biomass, total root length and number and biomass. Gautam 

et al. (2018) concluded that Chenopodium murale was found 

most effective on all the parameters (germination percentage, 

GVI, SVI, shoot/root length and dry biomass) of barley 

seedlings. The degree of inhibition increased with the 

increasing concentrations of applied doses. All the growth 

parameters measured were more adversely affected by C. 

murale than by M. parviflora of Hordeum vulgare (Al-Johani 

et al., 2012). Similar findings were reported by Mishra 

(2014). The allelopathic impact also depends on the 

temperature of extract used. It may be hot and cold treatment. 

Karachi and Pieper (1987) observed no seed germination by 

Kochia scoparia but significantly affected radical and shoot 

growth where hot water extract had more inhibition than 

cold. Similar results were observed by Gautam et al. (2018).  

Allelochemicals affect all functions of plant life including 

photosynthesis, respiration, mineral nutrition, transpiration, 

resistance and growth (Saxena et al., 2004). Paneva (2007) 

applied water extracts and dry powder of ripe coffee beans in 

a pot experiment on germination and growth dynamics of 

Xanthium strumarium. It was found, resulted in a stimulating 

allelopathic effect on the weed growth dynamic, especially in 

relation to the fresh weight. Caffeine inhibits mitosis in the 

roots of many A. Peneva plants and thereby reduces access to 

nutrients and water (Friedman and Waller, 1983). Wild 

species of the coffee plant also contain cafestol, kahweol, and 

related diterpenoids (De Roos et al., 1997). Caffeine and 

Theobromine produced by Coffea arabica are purine 

alkaloids. They as well as their derivatives are powerfully 

allelopathic (Uefuji et al., 2003). Mutlu and Atici (2009) 

observed the phytotoxic effect of both the root and leaf 

extracts of Nepeta meyeri Benth. on barley, wheat, canola, 

safflower, and sunflower. It caused a common drastic effect 

on barley and sunflower seed germination and growth at all 

the applied concentrations. At lower concentration it showed 

significant increasement on the seedling growth of wheat, 

whereas at higher concentrations it was affectless. In a 

research finding, the allelopathic effect of Euphorbia 

helioscopia L. root, stem, leaf, and fruit water extracts, and 

infested soil was tested on wheat, chickpea, and lentil. 

Seedling emergence, seedling vigor index, and total dry 

weight of wheat, chickpea, and lentil seedlings were reduced 

significantly in soil collected from an E. helioscopia infested 
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field. Leaf extract possessed a greater inhibition. (Tanveer et 

al., 2010). A methanolic study was conducted to study the 

allelpathic potential of Sargassum virgatum on Lactuca 

sativa, Lycopersicon esculentum and Hordeum vulgare and 

was found that tomato recorded the highest germination in 

comparison to lettuce and barley at 25 and 50 ppm 

concentration while great stimulation in the plumule and 

radicle growth was recorded at low concentration. Roots 

were slightly inhibited than shoots at 200 ppm. Ghareib 

(2010). Abbas et al. (2014) examined, the inhibitory effect 

was depended upon concentrations of the extracts and 

residues where higher concentrations of extracts and residues 

had the stronger inhibitory effect and identification of 

phytotoxins (as caffeic acid, chlorogenic acid, ferulic acid, 4-

hydroxy-3- methoxybenzoic acid, gallic acid, p-coumaric 

acid, m-coumaric acid, syringic acid, and vanilic acid) were 

also made. Mawal and Patil (2019) observed Lantana spp. 

had the detrimental impact on germination, growth, and 

metabolism of Zea mays and other tested plant species such 

as Brassica juncea, Coriandrum sativum, Beta vulgaris, 

Raphanus sativus, Trigonella foenum graecum and Kasturi 

methi under In-vitro and In-vivo experimental setup. 

Conclusion 

The available allelopathic literature on Chenopodium 

murale demonstrated that there is need of being focused in 

the allelopathy field much more. There is not enough 

previous year investigations on the selected crops of India’s 

point of view. The agronomists are focusing on exploring 

new techniques not only for better production of crops but 

fodder too. Most of the reported literature have accomplished 

under the laboratory conditions. In line with other biological 

methods, allelopathy has the potential to reduce labour costs 

and increase efficiency without any adverse impacts on the 

surrounding ecosystem. The agriculture system cannot be 

improved without the knowledge of about the nature of the 

weed plants. There is need of implementation of new 

strategies, particularly in the mode of action of 

allelochemicals with the using of natural herbicides that is 

the characteristic feature of allelopathy. Thus, keeping in 

mind the complex multi-level interactions involved in the 

process at plant, soil, microflora level, this is a field where 

more research shall no doubt be beneficial.  
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