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INTRODUCTION 

ant pathogens are considered as most 

important micro organisms in agriculture 

around the world and causes severe losses 

in field as well as in storage. Use of chemical 

pesticides gives primary protection to the 

plants against pathogens. However, 

continuous use of these pesticides leads to the 

contamination of perishable agricultural 

products with residual effect, development of 

resistance in pathogen populations and also 

l 

ABSTRACT 

Biopolymers are polymers that are produced from living organisms or synthesized artificially 
from biological source materials. They are generally polymers of starch. These are composed 
of manomeric units and degraded naturally in the environment, without any toxic effect on 
environment hence they are environment friendly. There are three main classes of 
biopolymers, according to the composition of monomers used and the structure of 
biopolymer formed: polynucleotides, polypeptides and polysaccharides. In recent past plant 
disease management was carried out by using hazardous chemical pesticides. Keeping in 
view of human health and environment, recently much attention was paying towards use of 
biodegradable and environment friendly plant disease management. It is interesting to know 
that biopolymers having antimicrobial properties and it can be utilized in management of 
diseases caused by fungi, bacteria, virus and nematodes. These biopolymers are renewable 
composed of plant material which can be grown endlessly. Most commonly used polymers 
are derivatives of polysaccharides (chitosan, cellulose, starch and polyactic acid). The 
chitosan (CHT) biopolymer is a de-acetylated chitin derivative that exists in the outer shell of 
shrimp, shellfish, lobster or crabs, as well as fungal cell walls. Because of its biodegradability, 
environmental non-toxicity, and biocompatibility, it is an ideal resource for sustainable 
agriculture. This article focuses in detail about role chitosan biopolymer in plant growth 
promotion and plant disease management.   
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hazardous effect on soil, water and 

environment (Carlson, 1962). By keeping all 

these points in mind, there is a growing 

emphasis on environment friendly 

management of disease. Several non- chemical 

treatments are proposed for pest control. 

Although each application has shown 

reduction in pest population, each as their 

limitations that affects commercial 

applicability. Among different strategies 

satisfactory results were obtained by using 

biopolymers such as chitosan, as safe, 

hazardous free and negligible impact on 

human health and on environment. Henri 

Braconnot, a professor at the University of 

Paris, originally discovered "chitin," from 

which chitosan (pronounced Kite-O-San), is 

derived, in 1811. The CHT emerged as a 

promising agent used as a plant growth 

promoter and also as an antimicrobial agent. 

The biopolymer Chitosan (CHT) is secure, 

reasonably priced, and its chemical structure 

makes it simple to manufacture appropriate 

polymers for certain purposes. It can be 

applied as seed coating, seed priming, root 

feeding and spray agents. These characteristics 

make CHT a molecule of enormous 

significance to a variety of prospective uses, 

including the agricultural and biotechnological 

sectors as well as the healthcare sector (Anitha 

et al., 2014). 

Chitosan in Plant growth and development 

The biopolymer chitosan having role in growth 

promotion of many crops such as, beans, 

radish, potato, soybean and gerbera. As a result 

of bio priming of plant seeds and legumes with 

chitosan increases number of shoots, roots, 

flowers and leaves there by to leads to increase 

in yield. These bio primed seeds achieved 

better performance in germination and 

demonstrated better seed tolerance against 

adverse environmental stress and disease 

infection. After application of chitosan 

biopolymer there was Increase in germination 

percent, vigor index, leaf chlorophyll content, 

photosynthetic rate, plant growth, grain yield, 

fruit quality, tuber size and productivity. 

Antifungal activity of Chitosan 

Fungicidal properties of chitosan against 

several fungal pathogens and oomycetes as 

been reported. It prevents the growth of several 

pathogenic fungi in vitro, such as Alternaria 

alternata, Botrytis cinerea, Penicillium 

digitatum, Colletotrichum gleosporoides, 

Rhizopus stolonifera, etc. The suppression was 

found in different stages of pathogen 

development, including hyphal growth, spore 

formation, spore viability, germination, and 

fungal virulence factor production (Barka et 

al., 2004).  

Antibacterial activity of Chitosan 

Foliar application of a commercial chitosan 

formulation (Armour-Zen) was found 

effective in reducing many leaf spot diseases, 

leaf lesion and blight diseases caused by many 

plant pathogenic bacteria. It is effective 

against Pseudomonas spp, Xanthomonas spp 

Streptomyces scabies, Burkholderia seminalis, 

Acidovorax spp. Ralstonia solanacearum and 

Staphylococcus aureus. As result of 

application of CHT leads in decreasing disease 

incidence and severity, thereby increase in 

quality and yield. 

Antiviral activity of chitosan  

Chitosan inhibits the systemic proliferation of 

viruses and viroids across, the plant and 

enhances host hypersensitive reactions to 

infection. Chirkov et al. 2001 observed that 

CHT application on potato plants inoculated 

with potato virus X (PVX) displayed 

resistance to PVX virus. In addition, CHT-

treated tomato plants displayed resistance to 

tomato mosaic virus, and also improved their 

vegetative growth. Application of chitosan 

controls infection of tomato leaf curl virus, 

bean mosaic virus and cowpea mosaic virus 

etc. 

Nematicidal activity of chitosan 

Application of chitosan in soil promotes 

multiplication chitonolytic microorganism that 

degrade the chitin containing organ of plant 
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parasitic nematodes and reduces egg hatching, 

viability of larvae and adults of many 

nematodes like, Meliodogyne spp and 

Heterodera spp. Due to the high nitrogen 

content in CHT, higher emissions of ammonia 

can also create toxicity to nematodes CHT 

showed elicitor activity by activating 

mechanisms of systemic and local resistance in 

tomato plants toward the root-knot nematode 

Meloidogyne incognita  

CONCLUSION AND FUTURE PERSPECTIVES 

Chitosan, a chitin derivative, is the second 

most widely distributed abundant natural 

polymer. Chitosan and its derivates having 

wide range of antimicrobial properties because 

of that its usage was increased significantly. It 

is also having biocompatible and biological 

characteristics and can be used as a potential 

bioactive substance for agriculture and it can 

be integrated as one of the components in 

integrated disease management. Application 

of biopolymer in agriculture is increasing, and 

there is an emphasis on further research for 

more expertise in biopolymer engineering and 

genetic modification of biological systems to 

produce designed biopolymers for agriculture 

 

 

 

 

 

 

 

 

 

 

 

use. Moreover, further investigations are also 

required for pathogen resistance mechanisms 

against this biopolymer. 
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