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Abstract 

Allelopathy is transfer of chemicals from one plant to another. Allelopathy is a larger area of ecological and 

physiological processes. According to modern research, depending on different concentrations, allelochemicals 

have positive or negative effects on plants. Allelochemicals are also known as secondary metabolites, 

compounds like phenol, alkaloids, steroids etc. Allopathic studies are performed to find out the effects of 

allelochemicals on seeds to promote or inhibit seed germination. Allelochemicals are also effective herbicides, 

fungicides, insecticides, and plant growth regulators that are environmentally friendly. Despite the fact that 

allelochemicals have been used as environmentally friendly herbicides for decades, natural herbicides made from 

allelochemicals are extremely rare. Herbicides made from natural products have been the subject of numerous 

studies. 
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Introduction 
Allelopathy is made up of two Greek words, “Allelon” means each other, and “pathos” means to suffer. Molisch 
used the term allelopathy in 1937 to describe all of the effects that emerge directly or indirectly from the transfer 
of biochemical components from one plant to another (Molisch, 1937) [37]. Allelopathy was defined as "any 
process involving secondary metabolites produced by plants, algae, bacteria, and fungus that influence biological 
system growth and development" (Ananya, 1997). In the 1970s, interest in allelopathy increased, and since the 
mid-1990s, it had become a prominent topic in botany, ecology, agronomy, soil science, horticulture, and other 
fields of study. Allelopathic interaction can be one of the most important variables influencing species 
distribution and abundance in plant communities, as well as invasive plant success (Chou, 1999; Mallik, 2003; 
Field, et al., 2006; Inderjit, et al., 2006; Zheng, et al., 2015) [10, 35, 17, 50]. Allelopathy was one of several plant 
interactions that were influenced by many factors including nutrition, light, temperature, humidity, and others. 
(Sowin, et al., 2020). Allelopathy may have both positive as well as negative impacts, according to modern 
research, depending on the concentration of allelochemicals and organisms involved (Rice, 1976; 
Gliessman,1978; Lodhi,1978, Ballester et al., 1977; Fisher, et al., 1978 and Lovett and Jackson,1980) [22, 33, 6, 19, 

34]. Allelopathy is a complex event involving a large network of ecological and physiological processes that were 
interconnected (Scognamiglio et al., 2013) [44]. 

Allelopathy and Allelochemicals 
According to Whittaker and Feeny, (1971) [46] allelopathy was known to be mediated by allelochemicals or 
allelochemics and secondary metabolites. Allelochemicals are divided into five classes: phenylpropanes, 
acetogenins, terpenoids, steroids, and alkaloids. Allelopathy was known to be a relatively recent discipline of 
science (Lal & Audio, 1999) [30]. Identification of allelochemicals was necessary for the successful application of 
a plant's allelopathic qualities (Bhadoria, 2011) [8]. Allelopathy was a biological occurrence that affects nearby 
plants or was observed in agriculture through chemical substances produced (Hussain, 2020a) [24]. Rice, 1984; 
Ilori and Otusanya, 2013 [43, 25] noted that allelochemicals were mostly found in plant extracts and residues, but 
very few have been discovered in live plant exudates and volatile gases released from leaves. Ogbe et al., 1994, 
Ilori and Otusanya, 2013 [51, 25] conclude that allelopathic substances have been found in several studies to inhibit 
plant growth at all stages from seed to maturity, including seed germination, seedling growth, leaf area, dry 
matter, fruit production, and biochemical components. Environmental factors affect the quantitative production 
of allelochemicals (Bezuidenhout, 2012) [7]. 

Seed Germination 
In allelopathic bioassays, seed germination was a regularly utilized measure (Rice, 1984) [43]. Allelopathic 
interferences were used to create biotic stresses for germinating seedlings. Because the seed was a vital plant 
organ that was particularly sensitive to allelochemicals, its germination had been generally used as a bioassay in 
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allelopathic research (Aliotta, 2006) [3]. Seed germination data were useful since it was an important stage in the 
reproduction and cultivation of most crop species (Ishii-Iwamoto, 2006) [26]. On the other hand, there was no 
such information about the allelopathic effects of common weeds on tea, and no other researcher had attempted 
such a study. As a result, the research study was conducted to determine the effects of dominating weeds on seed 
germination and the early growth of tea seedlings (Ghosh et al., 2021) [20]. Allelochemicals affect seed 
germination by interrupting cellular processes rather than causing injury to organelles. Reserve mobilization, a 
procedure that normally occurs fast during the early stages of seed germination, appears to be delayed or reduced 
under allelopathic stress, according to all observations (Gniazdowska & Bogatek, 2005) [23]. 
 

Weed management 

Weeds were undesired plants that do not provide farmers with economic production and were difficult to control 

(Mushtaq et al., 2020) [39]. In agricultural production, the generally utilized weed control methods (herbicide 

treatment, machine weeding, and hand weeding) were effective However, these methods have major drawbacks, 

such as the evolution of herbicide resistance in weeds, the negative effects of herbicides on the ecosystem, 

human and animal health, the value of herbicides, soil structure losses, and the huge labor needs (Farooq et al., 

2011) [15]. Weeds continue to destroy crops, resulting in a significant reduction in production (Mushtaq & 

Siddiqui, 2018) [38]. Weeds, on the other side, have a huge impact on agricultural production, surpassing all other 

agricultural damage caused by insects, nematodes, disease, rodents, etc (Abouziena and Haggag, 2016) [1]. Also, 

careful control was needed to reduce the impact of weeds on agricultural production (Kaur et al., 2020) [28]. 

Allelopathy had major weed suppression effects and was one of the most widely used weed control procedures 

(Jabran & Farooq, 2013; Zeng, 2014) [27, 49]. According to (Bajwa et al., 2020) [5], water extracts of mature fine 

grains effectively regulate the population and biomass of a weed competitor, and fine grain water extract inhibits 

weed development and density and improves wheat production. The effects of allelochemicals from various 

plants, as well as the concentration of the extract on the target plants, were variable. Allelopathy was partly 

responsible for the decrease in the ability of rye, sorghum, and wheat, as per reports. Smothering crops could be 

utilized to control weeds including them in crop rotations, crop mixtures/intercropping systems, and breeding 

them for more allelopathic potential (Narwal & Tauro, 1994) [40]. Most of the other previous issues can be solved 

by using allelopathy to a diversity of weed management techniques. Combining multiple weed control methods 

was useful in decreasing the probability of weeds developing herbicide resistance. Furthermore, using a 

combination of decreased synthetic herbicide dose and allelopathic extracts can give control that was just as 

beneficial as using the standard herbicide dose (Farooq et al., 2011) [15]. Additionally, in some fields, using a 

variety of weed management methods can provide long-term and effective weed control. Precision agriculture in 

various farms will also decrease the price by allowing farmers to use agriculture inputs based on the specific 

needs of the crop being developed. For example, procedures like selective fertilizer application and selective 

weed control guarantee that the treatment was applied correctly, preventing overuse or underuse. It had been 

created site-specific weed management utilizing autonomous spraying UAVs based on remote weed mapping 

(Laursen et al., 2016). Variable-rate fertilizer application systems have also been created based on field nutrient 

maps (Ferguson, et al., 2018). These methods would increase the efficiency of agricultural inputs, reduce 

environmental losses, and decrease greenhouse gas emissions (Finger, et al., 2019) [18]. 

 

Significance of allelopathy 

The interaction of plants through chemical signals (allelopathy) had many possible agricultural applications 

(Nelson, 1996) [41]. Chemical pesticides have made significant contributions to world agricultural progress and 

protected uncountable people from hunger. Unfortunately, in recent years, excessive pesticide residues in 

agricultural products have developed from the overuse of chemical pesticides, producing major environmental 

issues and posing a serious threat to human health (yu-xia et al., 2008) [48]. Biodegradable allelopathic plants 

release allelochemicals into the environment (Duke et al., 2002) [14]. Duke, et al., 2008 [13], focused on ancient 

medicinal plants and vegetable wastes in allelopathic experiments to isolate potential bioherbicides from plants, 

as they constitute a primary and yet underappreciated source of allelochemicals. Carried out a list of studies on 

significant mediterranean plants like rue, olive, squill, and lavender, which could be utilized as natural pesticides 

in sustainable agriculture. Li et al., 2021 [32] noted green pesticides and herbicides have been used to 

accommodate social demands. Allelopathy was a weed-control method that was used to reduce the effects of 

pollution on the environment. Allelopathy was a chemical procedure that helps a plant compete for a restricted 

range of resources (Gioria & Osborne, 2014) [21]. Allelopathic effects from decomposing plant residues, and a 

wide range of morphologies to biochemical activity, including various growth-regulating substances and 

synthetic pesticides, have been recorded (Akemo et al., 2000) [2]. Herbicides live in the environment, producing 

biomagnification. As a result, there was an urgent need to create biodegradable herbicides. Plant-derived 

herbicides will be less toxic and biodegradable (Babu et al., 2014) [4]. Modern agriculture faces the difficult task 

of reducing environmental and health risks from chemical inputs, minimizing soil erosion, and maintaining a 

high level of production (Wyse, 1994) [47]. Plants and microorganisms produce thousands of secondary 

metabolites, including a unique chemical structure that could lead to novel herbicides, pesticides, growth 

promoters, or growth regulators (Keeler, & Tu, 1991) [29]. 

http://www.biologyjournal.in/
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Future goals and Problems in allelopathy 

Allelopathic plants have been suggested as a potential weed management alternative in the area of sustainable 

agriculture (Dahiya, et al., 2017) [11]. The repressive effect of various allelochemicals in crops and trees was 

mostly due to blocked physiological and metabolic processes of a plant that had been utilized for weed 

management, both directly and indirectly (Cheng & Cheng, 2015; Farooq, et al., 2011) [9, 15]. Allelochemical 

weed control was a viable alternative to produced herbicides with no negative side effects (Bhadoria, 2011) [8]. 

Non-pathogenic soil microorganism phytotoxins were less expected to be extremely selective, which could affect 

their agricultural application. Only a few of the microbial metabolites that could be beneficial have been 

recognized. Biodegradable, microbially produced pesticides to control insects, diseases, and weeds were 

expected to be economically available in the near future (Narwal, & Tauro, 1994) [40]. Cheng, & Cheng, (2015) 
[9] noted that whether evaluating if a plant had allelopathic potential or separating and detecting allelochemicals 

using organic solutions and aqueous extracts from plant tissues, researchers must be cautious. Endogenous levels 

of allelochemicals were utilized as indices of abiotic stress resistance in a recent study. Meanwhile, it had been 

discovered that exogenous application of allelochemicals increases the endogenous level of the receivers, 

resulting in increased growth and resistance to abiotic stresses (Maqbool et al., 2013) [36]; as a result, appropriate 

environmental conditions were required for allelopathic studies. A stressful atmosphere had been shown to 

stimulate the release of allelochemicals from allelopathic plants (de Albuquerque et al., 2011) [12]. Cheng, & 

Cheng, (2015) [9] was define that allelochemical release characteristic and define the conditions required for 

allelochemical release by examining the dynamic release of allelochemicals under various stress conditions, 

thereby revealing the nature of allelochemicals. 

Conclusion 

Allelopathy has been employed in agriculture since ancient times, although its acknowledgment and application 

in modern agriculture are restricted. Allelopathy is used in the research of sustainable farming systems, as well 

as the regulation of weeds, diseases, and insects, the reduction of continuous cropping difficulties, and the 

development of allelopathic cultivars. Allelochemicals can also be used as eco-friendly herbicides, fungicides, 

insecticides, and plant growth regulators, making them extremely useful in sustainable agriculture. Despite the 

fact that allelochemicals have been utilized as ecologically beneficial herbicides for decades, there are extremely 

few natural herbicides produced from allelochemicals on the market. There are numerous investigations on 

natural-product herbicides. Allelopathy research has received a lot of interest recently, due to the 

growing importance of organic agriculture and environmental protection, and the physiological and ecological 

processes of allelopathy are rapidly being clarified. Furthermore, progress has been made in the understanding of 

the fundamental molecular pathways. Allelopathy clearly requires more research before it can be widely used in 

agricultural production around the world. Agricultural allelopathy has attracted the interest of scientists from all 

around the world. Field-based data has been connected to a search for allelochemicals in the most comprehensive 

weed surveys. 
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