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Abstract: is an aromatic genus of family Myrtaceae. It possesses essential oil in almost all parts of the plant body. The oil is Callistemon 
characterized by the dominance of monoterpenes  1,8-cineole, -pinene and -terpineol. It has been reported to inhibit germination and viz. α α
early growth of many agricultural and wasteland weeds by altering the photosynthetic and respiratory metabolism of target plants.  There 
are many scientific reports which confirm it's antimicrobial, insecticidal, anti-inflammatory and antioxidant properties. This review discusses 
the morphological, physicochemical and allelopathic properties of essential oil of  with a view to explore its bio-herbicidal Callistemon
potential.
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Bio-herbicides are natural plant products derived from 

living organisms that suppress weed populations (Glare et al 

2012, Bailey 2014). These are secondary metabolites 

derived from phytotoxic plant residues or microbes such as 

fungi, bacteria or protozoa (Souza et al 2016). Recently,  

Aneja et al (2017) have defined these as the formulations of 

host-specific plant pathogens that are applied at high 

inoculum rates in a similar way as chemical herbicides for the 

management of weeds.  Chemical control of weeds started in 

1944 with the discovery of 2,4-D as a landmark in herbicide 

usage in agroecosystems (Walia et al 2011). However, 

increased use of chemical herbicides has polluted the 

environment, adversely affected the soil microbes and 

caused herbicide resistance among weeds (Bhullar et al 

2017). Till date, globally 514 unique cases of herbicide 

resistant weeds, with 262 species (152 dicots and 110 

monocots) have been identified (International Survey of 

Herbicide Resistance Weeds 2020). Weeds have evolved 

resistance to 23 of the 26 known herbicide sites of action and 

to 167 different herbicides. There are 94 crops in 71 countries 

suffering from continuously evolving herbicide resistant 

weeds (International Survey of Herbicide Resistance Weeds 

2020). 

In view of these facts, use of natural compounds 

provides a great field for the discovery of new 

environmentally safe herbicides, called “bioherbicides. Till 

date many commercial bioherbicides are available in market 

having essential oil as their main constituents  List of .

bioherbicides having  essential oils as major components

being used successfully in organic agriculture, have been 

listed below in Table 1.

Essential Oils 

Essential oils (EOs) are volatile, natural compounds 

characterized by a strong odour and synthesized in almost all 

organs of aromatic plants as secondary metabolites (Bakkali 

et al 2008). These increase the fitness of plants and help to 

interact with pathogens, herbivores and symbiotic insects 

(Kennedy and Wightman 2011). Ecologically, they are 

important to attract biotic agencies for pollination and seed 

dispersal (Prins et al 2010). Commercially, EOs are the most 

important raw materials of the fragrance and aroma industry 

(Prins et al 2010). They are also used in the food and 

pharmaceutical industries due to their therapeutic, 

antimicrobial and antioxidant activities (Prins et al 2010).

EOs are complex mixture of chemical compounds 

mainly monoterpenes, diterpenes and sesquiterpenes 

hydrocarbons and their oxygenated derivatives. These are 

chemically isoprenoids having five carbon structure 

isopentenyl diphosphate (Bano et al 2016). The chemical 

composition of EOs depends on the place of origin, climatic 

conditions and plant species (Eslahi et al 2017). Two factors  

that influence the EOs composition are planting time and 

mineral fertilization (Eslahi et al 2017) The EOs components . 

can be categorized into four groups defined by chemical 

structures namely terpenes (mono- and sesquiterpene), 

terpenoids (alcohols, esters, aldehydes, ketones, ethers, 

phenols and epoxides), phenylpropenes and sulfur or 

nitrogen sulfur-containing compounds (thioesters, sulfides, 

isothiocyantes, nitriles and others) (Burcul et al 2017). These 

are synthesized in the plastids and cytoplasm of plant cells 

via methyl D erythritol 4 phosphate, mevalonic acid and ‐ ‐ ‐ ‐

malonic acid pathways (Eslahi et al 2017). In this review, we  
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