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Abstract 

Plants can activate elicitors molecules for defence pathway depending upon the pathogen encountered. 

Originally the term elicitors are used for molecules capable of inducing the production of phytoalexin or 

the compound stimulating any type of plant defence. Elicitors can be classified on the basis of origin, 

nature and defence response. The primary immune response of plant defence involves the recognition of 

pathogen (or microbe) associated-molecular patterns (PAMPs/MAMPs). PAMPs are recognized by 

specialized trans membrane proteins in the plant, termed pattern recognition receptors (PPRs). PPR can 

be suppressed by AVR factor which recognized by the host encoded resistance (R) proteins confer ETI 

(Effector triggered immunity). ETI generally associated with HR and SAR. Nitric oxide biosynthesis in 

plants can be achieved by two pathways: oxidative pathway and reductive pathway. Nitric oxide plays an 

important role in the recognition of neurotropic pathogens as well as great impact on SA and JA 

biosynthesis. Salicylic acid (SA) is a small phenolic compound that regulates plant resistance against bio 

trophic pathogen. 
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Introduction 

Plants are challenged by a variety of biotic stresses like fungal, bacterial, or viral infections. 

This lead to a great loss to plant yield. There are various options available for the farmers to 

protect their crop from the disease. Disease control is largely based on the use of fungicides, 

bactericides, and insecticides-chemical compounds toxic to plant invaders, causative agents, or 

vectors of plant diseases. Other options include development of resistant cultivars, biological 

control, crop rotation, tillage. Nearly all chemical pesticides or fungicides have a direct 

antibiotic principle. But their use at commercial level is uneconomical, application is 

cumbersome, and some are proved to be carcinogenic. Therefore, considerable efforts have 

been accomplished to devise environmental-friendly strategies for the check of plant diseases 

and thus to save mankind from health hazard. Elicitors are compounds, which activate 

chemical defines in plants. Various biosynthetic pathways are activated in treated plants 

depending on the compound used. Commonly tested chemical elicitors are salicylic acid, 

methyl salicylate, jasmine acid, chitosan, and so forth which affect production of phenolic 

compounds and activation of various defense-related enzymes in plants. Their introduction 

into agricultural practice could minimize the scope of chemical control, thus contributing to 

the development of sustainable agriculture (Nadia et al., 2007) [10]. Plants can activate separate 

defense pathways depending on the type of pathogen encountered (Garcia-Brugger et al., 

2006) [3]. Jasmonic acid (JA) and ethylene dependent responses seem to be initiated by 

necrotrophs, whereas salicylic acid (SA) dependent response is activated. 
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 Plant signalling pathways has led to the discovery of natural 

and synthetic compounds called elicitors that induce similar 

defense responses in plants as induced by the pathogen 

infection (Gomez-Vasquez et al., 2004) [4]. Different types of 

elicitors have been characterized, including carbohydrate 

polymers, lipids, glycopeptides, and glycoproteins. 

 

Classification of Elicitors and their mode of action 
Originally the term elicitor was used for molecules capable of 
inducing the production of phytoalexins, but it is now 
commonly used for compounds stimulating any type of plant 
defence (Nurnberger 1999) [11]. The induction of defense 
responses may lead to enhanced resistance. This broader 
definition of elicitors includes both substances of pathogen 
origin (exogenous elicitors) and compounds released from 
plants by the action of the pathogen (endogenous elicitors) 
(Boller 1995) [1]. Elicitors are classified as physical or 
chemical, biotic or abiotic, and complex or defined depending 
on their origin and molecular structure. Elicitors may be 
divided into two groups, “general elicitors” and “race specific 
elicitors”. While general elicitors areable to trigger defense 
both in host and non-host plants, racespecific elicitors induce 
defense responses leading to disease resistance only in 
specific host cultivars. A race specific elicitor encoded by or 
produced by the action of an avirulence gene present in a 
particular race of a pathogen will elicit resistance only in a 
host plant variety carrying the corresponding resistance gene 
(Hammond-Kosack and Jones, 1996) [6]. General elicitors 
signal the presence of potential pathogens to both host and 
non-host plants (Hahn, 1996) [5]. Apart from that elicitors can 
be classified on the basis of origin eg. Exogenous elicitor 
from pathogen while endogenous elicitor can be derived from 
plant origin bythe action of pathogen. Jasmonic acid, salicylic 
acid and ethylene are classified as endogenous elicitors. 
Elicitors act as signal compounds at low concentrations, 
providing information for the plant to trigger defense, 
distinguishing elicitors from toxins, which may act only at 
higher concentrations and/or affect the plant detrimentally 
without active plant metabolism (Cohnet al., 2001) [1]. Elicitor 
signal transduction mechanism which activates plant primary 

immune response. Pathogen like bacteria, viruses and fungi 
recognizes the plant cell surface and produces AVR gene 
which act as elicitor molecule. These elicitor molecules 
cognise and bind at elicitor receptor site. On binding, signal 
transduction pathway initiated resulting in the action of 
defence gene which leads to the primary defence response in 
plants. These responses involve Hypersensitive Response 
(HR) and Systemic Acquired Response (SAR). Direct 
physiological contact between the host and infecting parasite 
is obviously necessary for the activation of HR. 
Hypersensitivity is a rapidly developing defense reaction 
induced in incompatible host by a plant pathogen, which 
results in the death of a limited number of host cells and a 
concomitant localization of the pathogen. Some investigators 
have described the HR as resembling the process of apoptosis, 
the principal manifestation of programmed cell death in many 
animal cell types (Morel and Dangl, 1997) [9]. This definition 
has now expanded to include defense gene expression in 
addition to cell death (Heath, 2000) [7]. The HR is analogous 
to the innate immune response found in animals. HR provides 
resistance to biotrophic pathogens that obtain their energy 
from living cells (Kumar et al., 2001) [8]. 

 

Role of Nitric oxide in disease resistance 

Nitric oxide is potent gaseous molecules produced by 

oxidative pathway as well as reductive pathway by the action 

of enzymes. In oxidative pathway polyamines, 

salicylhydroxmate and L-Arginine are converted into nitric 

oxide by the action of polyamine oxidase and nitric oxide 

synthase like enzyme. The reductive pathway involves nitrate 

and nitrite for the production of nitric oxide (Prochazkova et 

al., 2014) [12].  

 

Impact of NO on SA and Jasmonic acid signalling 

Nitric oxide induces ICS1 gene and induces SA pathway. 

When SA produces it binds to the SA receptors induced SA 

genes. Similarly NO induces LOX3 gene to convert α-

linolenic acid into jasmonic acid shown in Fig1 

 

 
 

Fig1: Impact of NO in production of endogenous elicitors 

 

Conclusion 

The use of elicitors in crop protection and pest management is still in 

the very early stages of use as a new control method, and thus the 

current experiences come from experimental trials, and not yet from 

large scale agricultural use. Elicitor’s uses can be expected to reduce 

damage from insects, fungi, pests and herbicides. It can minimize 

environmental hazards as elicitors affect directly to the plant and 

their acute toxicity to other organism is lower than pesticides. 

http://www.chemijournal.com/


 

~ 790 ~ 

International Journal of Chemical Studies http://www.chemijournal.com 

Elicitor treatments could be an alternative to genetically modified 

(GM) plants for better attraction of natural enemies of pest 

organisms on cultivated plants. 
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