
International Journal of Chemical Science 

38 

International Journal of Chemical Science 
Online ISSN: 2523-2843, Print ISSN: 2523-6075; Impact Factor: RJIF 5.22 
Received: 12-01-2019; Accepted: 16-02-2019 
www.chemicaljournals.com 
Volume 3; Issue 2; March 2019; Page No. 38-37 

Defense mechanisms of vegetables towards diseases 

Kalariya VD1, Vaghashiya JM2, Patel RJ3 
 1 Department of Vegetable Science, ASPEE College of Horticulture and Forestry, Gujarat, India  

 2 Department of Post-Harvest Technology, ASPEE College of Horticulture and Forestry, Gujarat, India 
3 Department of Fruit Science, ASPEE College of Horticulture and Forestry, Gujarat, India 

 

 

Abstract 
Plant bears its own defense mechanism (s) against the development of diseases caused by various fungi, bacteria, viruses, 
nematode and other microorganisms. The attribution of the hosts that reduce the chances of infection or the further 
development of the pathogen are considered to be defense mechanism'. The defense may be used against pathogen at any stage 
of infection i.e. during pre-penetration, penetration or post penetration. In nature disease resistance seems to be the rule rather 
than the exception. Plants also have induced structural and biochemical defense like histological defense structure, 
hypersensitive response, PR protein, phytoalexine and systemic acquired resistance. All these defense mechanism are slow 
down or inhibit the initial attack of pathogens. 
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Introduction 
Vegetables are considered as protective food in our diet as 
they are rich source of minerals and vitamins. Vegetables 
faced lots of diseases problems which lead to lower its 
production and hinder our nutritional security. To copup 
with this problems, plants have evolved several defense 
mechanism itself.  
Understanding how plants defend themselves from 
pathogens is essential in order to protect our food supply 
and develop highly disease-resistant plant species. Disease 
in plants can be defined as the series of adverse changes in 
plant cells and tissues in response to a pathogen or 
environmental factor which results in alterations in the form, 
function or integrity of the plant and may lead to partial 
impairment or death of plant parts or the entire plant.  
Resistance against any 'deleterious act' has become a natural 
and universal response of plant system. The resistance 
against parasites/pathogen is the heritable trait of plants by 
virtue of which they resist attack by parasites/pathogens or 
their activities. The defense mechanism(s) has ensured the 
survival of plants in spite of living amongst some of the 
potentiality devastating pathogens in addition to abiotic 
stresses.  
Most of the plant diseases are caused by pathogenic 
microorganisms such as fungi, bacteria and viruses. Plants 
have developed an array of structural, chemical, defenses to 
prevent themselves from extensive damage caused by 
pathogens. Constitutive defenses are those which are 
already present in the plant and include many preformed 
structural barriers such as cell walls, waxy epidermal 
cuticles, thorns and bark and antimicrobial chemical 
compounds. They act as first line of defense and inhibit or 
slow down the initial attack of pathogens. Inducible 
defenses are produced or mobilized when the plant gets 
injured or detects invading pathogens. These include toxic 
chemicals, pathogen-degrading enzymes, secondary 
metabolite products and deliberate cell suicide (Agrios, 
2005) [1].  

 
Review of Research Work  
Pre-existing structural defence  
Zhang et al. (2015) [10] investigated the role of leaf structure 
in resistance to powdery mildew in watermelon. They 
observed stomata number in the highly resistant variety 
PMR 5 was 40.4 per visual field, while the stomata number 
in the same area on the leaves of the most susceptible 
variety Huang HeMi 3 was almost half at 21.6. Moreover, 
the size of stomata was smaller (mean length 6.1 μm2) in 
the highly resistant variety PMR 5 than in the most 
susceptible variety Huang HeMi 3 (9.0 μm2). They also 
noted the wax content of the resistant varieties was higher 
than in the susceptible ones after fungal inoculation and 
reached its maximum value (21.2 mg/ g) on the ninth day in 
the highly resistant variety PMR 5. Stages in the 
development of the necrotic defense reaction in a cell of a 
very resistant potato variety infected by Phytophthora 
infestans are given in Figure 1. 
 

 
 

Fig 1: Stages in the development of the necrotic defense reaction 
in a cell (N: Nucleus; PS: Protoplasmic strands; Z: Zoospore; H: 

Hypha; G: Granular material; NC: Necrotic cell) 
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Pre-existing chemical defence  
Mithen et al. (1987) [7] found that the glucosinolate content 
of leaves of 'resistant plants, i.e. those exhibiting small 
localized lesions was significantly greater than that in leaves 
of susceptible plants of Brassica species.  
Younes and Abo-Elyousr (2014) [9] studied the phenol 
content in screening of some okra (Abelmoschus esculentus 
L.) genotypes to powdery mildew resistance. They observed 
the highest phenol content in Luxor genotype. 
 
Induced biochemical defense  
Chen and Heath (1992) [4] studied the effect of elicitor 
produce by Uromyces vignae causing cowpea rust and they 
noted that resistant cultivar showed higher level of necrotic 
cells than susceptible cultivar due to hypersensitive 
response.  
Hong et al. (2013) [5] reported that the higher doses of 0.02 
and 0.05 mM H2O2 decreased the bacterial growth 
compared to that of untreated control. No bacterial growth 
was found in the bacterial cultures treated with 0.1 and 0.2 
mM of H2O2 in tomato. Bernards and Ellis (1991) [2] 
recorded that tomato cell cultures inoculated with 
Verticillium alboatrum accumulated up to fivefold higher 
levels of wall-bound phenolics than in uninoculated control.  
Sudhamoy Mandal (2010) [8] observed that all elicitors could 
increase lignin deposition in eggplant roots in varying 
degrees, starting from 12 h of elicitation, when compared to 
the corresponding control. Lawrence et al. (2000) [6] 
reported that resistant genotypes exhibiting higher total 
enzyme activity levels of chitinase as well as b-1,3-
glucanase than susceptible ones in tomato. Brindle et al. 
(1983) [3] studied the accumulation of phytoalexin in potato 
cell suspention cultures inoculated with either an 
incompatible (Race 4) or a compatible (Complex) race of 
Phytopthora infestans. They found that phytoalexine 
concentration was more in race 4 i.e. resistant as compared 
to compatible (Table 1).  
 

Table 1: Examples of phytoalexin produced by plants 
 

 
 
Conclusions  
Defense mechanism(s) is/are inbuilt in vegetable crops in 
nature. Some resistance mechanism may induced by 
application of external chemicals and/ or microorganisms. 
Most of the microorganism penetrate inside the host cell 
wall through wound or injury or through natural openings 
like stomata, lenticel and hydathodes. Plants have different 
types of defense mechanism viz. Pre-exixsting structural and 
chemical defense i.e. wax, cuticle, cell wall and in 
chemicals such as phytoanticipants and several phenolic 

compounds which are present in the host cell. Plants also 
have induced structural and biochemical defense like 
histological defense structure, hypersensitive response, PR 
protein, phytoalexine and systemic acquired resistance. All 
these defense mechanism are slow down or inhibit the initial 
attack of pathogens.  
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