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  Abstract 
Allelopathy is a common phenomenon by which organisms produced chemicals 
that influence the growth, development and reproduction of other organisms. 
Plant allelopathy is one of the modes of interaction between receptor and donor 
plants and may exert either positive effects or negative effects. The study of alle-
lopathy increased in the 1970s and has undergone rapid development since the 
mid-1990s. The study of allelopathy deals with the management, ecology and 
agricultural production of biochemicals (allelochemicals). Allelochemicals can 
doubtlessly be used as increase regulators, herbicides, pesticides, and antimi-
crobial crop protection merchandise. Here we reviewed the plant allelopathy 
management practices carried out in agriculture and the underlying allelopathic 
mechanisms described within the literature. The main factors addressed are as 
follows: (1) Description of control practices related to allelopathy and allelo-
chemicals in agriculture. (2) Dialogue of the progress concerning the mode of 
motion of allelochemicals and the physiological mechanisms of allelopathy, con-
sisting of the influence on mobile micro- and ultra-shape, mobile division and 
elongation, membrane permeability, oxidative and antioxidant systems, boom law 
structures, respiratory, enzyme synthesis and metabolism, photosynthesis, miner-
al ion uptake, protein and nucleic acid synthesis. (3) Assessment of the impact of 
ecological mechanisms exerted by way of allelopathy on microorganisms and the 
ecological surroundings. (4) Discussion of present troubles and thought for des-
tiny research directions in this discipline to provide a beneficial reference for des-
tiny research on plant allelopathy. 
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1. Introduction 

Allelopathy is a sub-discipline of chemical ecology that is concerned with the effects of chemicals produced by plants 
or microorganisms on the growth, development and distribution of other plants and microorganisms in natural commun-
ities or agricultural systems [1, 2]. The allelopathic interaction can be one of the significant factors contributing to spe-
cies distribution and abundance within plant communities and can be important in the success of invasive plants [3, 4, 5, 
6, 7]. The study of allelopathy is strategy for the management of agricultural production and ecological restoration in-
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volving the application of allelopathy and allelochemicals.  

1.1 Allelopathy and Allelochemicals 

Molish in 1937 used the definition of allelopathy first time. In 1996, the International Allelopathy Society broadened 
its definition of allelopathy to refer to any process involving secondary metabolites produced by plants, microorganisms, 
viruses and fungi that influence the growth and development of agricultural and biological systems [8]. Allelochemicals 
are non-nutritive substances produces as plant secondary metabolites decomposition of microorganisms are the active 
media of allelopathy [8]. 

1.2 Arrangement of Cropping Systems 

This is the most important factor for the study of allelopathy (Figure 1). The ability of plants to suppress weeds is by 
crop allelopathy and competitiveness. Crop allelopathy can be effectively used to control weeds in the field and reduce 
inhibitory influence among allelopathic crops. To improve the utilization rate of land and to increase the annual output 
of the soil by establishing reasonable crop rotation and intercropping system [9, 10, 11, 12]. 

 
Figure 1. Intercropping of mung bean and maize, modified by Abbas et al. [9]. 

1.3 Straw Mulching 

Allelopathy used for controlling of different type of weeds. Allelopathic applications, such as straw mulching, pro-
vide sustainable weed management and reducing the negative impact of agriculture on the environment [13,14]. Alle-
lopathic plants are used as a ground cover plants provide environment friendly option [15, 16, 17]. 

1.4 Breeding of Allelopathic Cultivars 

Allelopathic cultivars have great potential to minimize the efficiently control weeds in farmland ecosystems with ap-
plication of allelopathy as described by Jamil et al. [18]. However, a negative effect was that the grain yield was re-
duced by 9% in the high allelopathic lines [19, 20].  

1.5 Effect of Plant Growth Regulator System 

Allelochemicals have plant growth regulators which inhibit the growth and development of plants, e.g., seed germi-
nation and seedling growth. IAA influences endogenous hormone levels [21]. Various phytohormones inhibit the 
growth, development and plant hormones which is essential for plant development.  
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1.6 Effect of Allelochemicals on Microorganisms and Ecological Environment 

Strong relationship among crop growth and soil microorganisms is under the application of allelochemicals [21, 22, 
23]. Bacteria can help to increase the inhibition of different types of chemicals. Microorganisms release chemicals in 
ecosystems important for chemical plant to plant interaction, improve the vegetation composition and control biodiver-
sity ecology [24, 25]. 

2. Conclusion  
Allelopathy has been acknowledged and utilized in agriculture when you consider that historic times, however, its 

popularity and use in current agriculture are very confined. Allelopathy plays an important position in investigations of 
suitable farming systems as well as in the control of weeds, diseases and insects, the relief of continuous cropping ob-
stacles, and allelopathic cultivar breeding. Moreover, allelochemicals can act as environmentally friendly herbicides, 
fungicides, pesticides and plant growth regulators, and might have remarkable cost in sustainable agriculture. Although 
allelochemicals (Figure 2) used as environmentally friendly herbicides has been tried for many years, there are very few 
natural herbicides available on the market that are derived from an allelochemical. But, there are some research investi-
gations trying out herbal-product herbicides. With increasing emphasis on natural agriculture and environmental safety, 
increasing interest has been paid to allelopathy research, and the physiological and ecological mechanisms of allelopa-
thy are regularly being elucidated. Moreover, development has been made in studies on the related molecular mechan-
isms. It is far obvious that allelopathy calls for in addition research for tremendous software in agricultural manufactur-
ing worldwide. 

 
Figure 2. Possible routes of entry of allelopathic substances to the surrounding environment from the allelopathic plants 

modified from Chick and Kielbaso [26]. 
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