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Abstract

Chitosan is a natural polymer produced from the cell walls of fungi and the exoskeleton of crustaceans. Chitosan has exceptional qualities, such as non-toxicity,
biodegradability, biocompatibility, affordability, and its capacity to function as a proteinase inhibitor by way of the formation of phytoalexin. Furthermore, positive ionic
charges on the chitosan molecule increase plant immunity and defense systems against pathogens, promote plant growth, and increase yield.

Chitosan plays a significant role, particularly in reducing adverse effects of abiotic stress like salinity and drought, by affecting the formation of Reactive Oxygen
Species (ROS) such as proline, antioxidant enzyme activities, and total soluble sugars, which reverse the adverse effects of stress, improve the initiation of the antioxidant
system, and increase photosynthesis, consequently improving plant growth and yield. Furthermore, chitosan treatment could suppress virus infections regardless of virus
types as well as plant species.

There are numerous physiological responses to chitosan application to improve plant immunity and defense systems, such as the synthesis of antioxidant enzymes
to enhance plant resistance against pathogens, particularly fungi and bacterial infections. There are numerous benefits to chitosan, including inducing defense genes
in numerous species, improving salt tolerance, enhancing plant growth under abiotic stress, improving germination parameters, increasing seedlings’ survival, and
consequently, improving plant resistance to pathogen infection, increasing tolerance to abiotic stress, and improving plant growth and productivity. Furthermore, it extends
the shelf life and improves the fruit quality of numerous fruits when used as a coating film.

Abbreviations Chitosan is a biopolymer produced from the cell walls of
fungi and the exoskeleton of crustaceans; it is also obtained

AMV: Alfalfa Mosaic Virus; COD: Chemical Oxygen Demand,; from shellfish waste [1]. Chitosan is obtained by partially
DPPH: Diphenyl-1-Picrylhydrazyl; PPO: Polyphenol Oxidase; deacetylating chitin. The unique structure of chitosan is due
TMV: Tobacco Mosaic Virus; TNV: Tobacco Necrosis Virus to its molecule components, which contain three functional
Ba Ckgl‘ ound groups, namely the amino group and the primary and secondary

hydroxyl groups responsible for improving their affinity [2].

Due to the severe climate changes that face the agricultural
sector, there is an urgent requirement to use new technologies
in agriculture to increase crop production.

Chitosan has been used in numerous industries, including
agriculture since it was used as a biostimulant in the
1980s. Since then, chitosan has been showing significant

Therefore, there is more interest in using advanced improvement in the germination and survival rate of seedlings
techniques and products that are eco-friendly to stimulate and stimulating the growth and flowering of different crop
plant defenses, continue progress in the agricultural sector, species, such as cereals, fruits, and medicinal crops. In addition
and produce adequate food for humanity (Trivedi, et al. 2017). to its exceptional qualities, which include non-toxicity,
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biodegradability, biocompatibility, and affordability, and its
capacity to function as a proteinase inhibitor by way of the
formation of phytoalexin.

There is more interest in using chitosan as a biopolymer
on a large scale in the agricultural sector due to its unique
physiological characteristics, bioactivity, and great potential,
particularly as stimulating plant growth under environmental
stress and as an antimicrobial agent. In addition to its use
as a safe coating material for vegetables and fruits to extend
shelf life, particularly for perishable commodities, it is also
degradable, which protects the environment.

Chitosan ranks among the most significant plant elicitors,
earlier studies have demonstrated it triggers a plant’s defense
mechanism against a variety of pathogens, such as viruses and
fungi [3].

There is a wide range of applications for chitosan in
agriculture, including food packaging, stimulating plant
growth, feed additives, antimicrobial agents, etc. Since then,
the use of chitosan has led to significant improvements in the
growth and productivity of various crops. In addition, chitosan-
coated films are used to preserve foods and extend the shelf life
of numerous fruits.

This review describes the physiological reactions of chitosan
and the current beneficial responses to plant immunity, defense
mechanisms, germination, plant growth, photosynthesis, etc.,
in addition to investigating the beneficial effect of chitosan on
the growth of aerial parts and roots as well as the productivity
of various plants.

What is the importance of chitosan?

Chitosan has received great attention in recent years due
to its distinct properties, such as being immune-stimulating,
antibacterial, and antifungal [4].

Chitosan has distinct properties that improve plant
growth under different conditions, including non-toxicity,
biodegradation, and biocompatibility with various plants, in
addition to antifungal activity and reduced oxidative stress,
particularly inhibiting proteinase through the formation of
phytoalexins, in addition to its cheap cost, which increases
farmers’ profitability.

Mode of action of chitosan

Positive ionic charges on the chitosan molecule enhance
the plant immunity and defense system against pathogens by
forming chemical and physical barriers, which in turn promote
plant growth and increase production [5]. Furthermore,
chitosan acts as a proteinase inhibitor through the formation
of phytoalexin, which improves water use efficiency, boosts
mineral nutrient absorption, enhances photosynthesis, and
lowers oxidative stress to increase plants’ tolerance to salinity

[6].

The efficiency of chitosan as post-harvest prevention
against fungal diseases could be due to the high penetration of
cell walls and induced activation of defense response [7].

Role of chitosan under abiotic stress

Under abiotic stress, particularly salinity and drought,
chitosan application induces the formation of reactive oxygen
species, such as proline, antioxidant enzyme activities, and total
soluble sugars, which effectively reverse the adverse effects of
salinity, minimize oxidative damage, improve the initiation
of the antioxidant system, and increase photosynthesis,
consequently improving plant growth and yield [8].

Chitosan plays an important role in improving plant
growth under salinity conditions (Figure 1), such as reversing
the adverse impact of salinity on plant growth, improving
vegetative growth, inducing the accumulation of K+ in leaves,
and decreasing oxidative stress markers.

Chitosan and biotic stress

The antiviral activity of chitosan depends on its structure
and molecular weight, the efficiency of chitosan is due to its
stimulant innate plant immunity effect that elicits defensive
responses and its antimicrobial properties.

There are many factors that affect the antimicrobial
activity of chitosan, including the type of pathogens, positive
charge density, pH, molecular weight, solubility, chemical
modification, chelating capacity, and concentration [9].

Previous studies have shown that chitosan treatment
could suppress virus infections regardless of virus types as
well as plant species. It was found that the antiviral activity of
chitosan increased as its molecular weight decreased [10], this
may be due to the small molecules having more penetrability
across the cell wall and integuments of the seed. For instance,
(oligochitosan) one of the derivatives of low-molecular-weight
chitosan, is more effective in suppressing infection with the
Tobacco Mosaic Virus (TMV) [11].

Treating seeds before cultivation with chitosan reduces the
incidence of viral diseases. For example, treating bean seeds

Figure 1: The main role of chitosan in plants under sanity conditions.
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with chitosan reduced infection with Alfalfa Mosaic Virus
(AMV). Furthermore, chitosan inhibits the infection caused by
bacteriophages, by inhibiting their reproduction at the cellular
level [12]. It is well documented that chitosan induces phago
resistance in cultures of industrial microorganisms to prevent
unwanted phagocytosis contamination by virulent phages or
bacteriophages or by induction in lysogenic cultures. Moreover,
chitosan-activated systemic acquired resistance against
Tobacco Necrosis Virus (TNV) ensued from programmed cell
death Katiyar, et al. [9].

Role of chitosan in defense mechanisms

Chitosan induces plant immunity by activating other
systems, including transduction, cascades, and involved
elicitor-responsive genes, which boosts plant immunity and
strengthens the plant’s resistance to infection.

Furthermore, it induces the accumulation of phytoalexins,
which leads to enhanced protection from fungal infection.
Foliar application of chitosan on orchid (Dendrobium Missteen)
plants reduced the severity of leaf spot disease and increased
the length of inflorescences [13], also, chitosan improved the
growth of freesia plants (Freesia Eckl. ex Klatt) and increased
plant height and chlorophyll content [14].

Application of chitosan induces the activity of Polyphenol
Oxidase (PPO) which is associated with forming reactive
oxygen species, consequently improving the plant’s resistance
to pathogens. Chitosan may be involved in the signaling
pathway for the biosynthesis of phenolics, moreover, chitosan
stimulates the formation of chitinase and chitosanase that can
degrade the cell walls of some phytopathogens, then enhancing
host plant defense systems [15].

Chitosan induces the expression of various genes involved
in plant defense responses such as genes encoding and protease
inhibitors, Furthermore, probably alleviates the membrane
lipid peroxidization and reduces phytotoxicities in plant cells,
which can reduce plant cell stress caused by high Chemical
Oxygen Demand (COD) in polluted water [16].

The antifungal action of Chitosan involves more pathways
to increase plant resistance against fungal diseases, as it
affects the biosynthesis of fungal cell membranes, or reduces
the ability of pathogens to infect the plant [17].

Benefits of Chitosan

Chitosan enhances the effectiveness of plants to tolerate
the negative effects of abiotic stresses (salinity, drought, heavy
metals, and cold). It also stimulates defense mechanisms in
plants to withstand biotic stress (fungi, bacteria, and insects),
which leads to improved plant growth [9]. Chitosan affects
many physiological responses such as plant immunity, and
defense mechanisms that include the production of antioxidant
enzymes to increase the plant’s tolerance to pathogens [18].

The application of chitosan elicits defense responses at the
cellular, biochemical, and gene expression in plants against
bacterial disease, thereby improving growth and yield.

Chitosan stimulates the production of phenylalanine
Ammonia Lyase, polyphenol oxidase, and tyrosine ammonia
lyase, i.e. superoxide dismutase, catalase, and peroxide
activities against the conditions.

Moreover, the stimulating effect of Chitosan on plant
growth could be due to its high fertilizing ability and supply of
essential elements for plants, consequently, improving growth
and promoting the yield of various crops.

Furthermore, oligochitosan is effective in stimulating plant
innate immunity against plant diseases in various plants [19].

1. Enhance salt tolerance for numerous plants.
2. Improves plant growth under abiotic stress.
3. Accelerated germination parameters.

4. Promoted ornamental plants’ early flowering.
5. Increased dry matter (fresh and dry weights).
6. Enhancing seed production.

7. Increase the production of phytoalexin in germinating
seeds of legumes and solanaceous plants.

8. Using chitin in a growth medium increases extracellular
peroxidase activity.

9. Increased antioxidant activity of 2, 2-diphenyl-1-
picrylhydrazyl (DPPH).

10. Induces defense genes in numerous species.

11. Increased antioxidant activity in sweet basil (Ocimum
basilicum).

Application of chitosan in agriculture

Chitosan has unique physiological and biological properties
that contribute to its uses in numerous fields, including
agriculture, as a coating material for fruits, vegetables, and
seeds. Chitosan has positive ionic charges, which increase
its ability to bind to negatively charged molecules, whether
fats, metal ions, proteins, or large molecules [9]. Therefore,
chitosan stimulates plant immunity and protects them from
pathogenic organisms, improves growth, and increases plant
productivity [20].

Recently, chitosan has been used to enhance plant growth
and increase productivity, as it works to stimulate plant
immunity, protect them from pathogens, and protect fruits
from microorganisms (bacteria and fungi).

Chitosan improves the germination of cereal crops: Pre-
cultivation treatment of seeds of cereal crops with chitosan
improves the germination rate, by forming a layer of the
seeds that reserves moisture and increases the uptake of
water, consequently improving germination rate. Moreover,
chitosan improves seedling survival, and growth parameters
of numerous plants, including Wheat (Triticum aestivum), [21]
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Carum copticum [22], common bean (Phaseolus vulgaris L) [20],
Maiz (Zea mays) [23].

Chitosan stimulates defense mechanisms in plants and
stimulates certain enzymes such as chitinase, pectinase, and
glucanase. Chitosan improves plant growth by adjusting the
osmotic cell pressure, thus increasing the availability and
assimilation of water and nutrients [24].

Increase drought tolerance: Chitosan has contributed
to improving the water status of the plant and increases the
efficiency of photosynthesis. Therefore, coating seeds with
chitosan before planting improves the water content in the
seedling leaves and increases the formation of dry matter in the
plant, which promotes plant growth under drought conditions
according to Moolphuerk, et al. [25] on rice (Oryza sativa L.),
and Avila, et al. [26] on sorghum (Sorghum bicolor).

Chitosan reduces plant transpiration without affecting
biomass production and yield of Lemongrass, therefore,
chitosan could be used partially as an anti-transpiration [27].

Improving plant growth: Using low molecular weight
substances like Oligochitosan increases the photosynthesis
average and reduces negative impacts of salinity in wheat
plants (Ma, et al. 2012).

Chitosan derivatives such as Chitogel improve net
photosynthesis and stimulate vegetative growth of grapevine
(Vitis vinifera) and fruit quality [28].

Moreover, chitosan lactate increased the shoot biomass
of basil (Ocimum basilicum L.) and lemon balm (Melissa
officinalis L.), through increased accumulation of valuable
phytochemicals in Lamiaceae species [29]. Mohamed & Ahmed
[30] have shown that chitosan promotes vegetative growth and
enhances various processes in Navel orange (Citrus sinensis L.).

The inhibitory effect of chitosan on pathogens: Foliar spray
of chitosan increases accumulation raises levels of hydrogen
peroxide (H202) and induces a defense system through
activation of defense-related enzymes. The application of
exogenous chitosan induced the immune response in tomatoes
against bacterial pathogens such as wilt disease and increased
antioxidant enzymes [31].

Chitosan has been proposed as a potential substitute for
treating postharvest illnesses in fruits and vegetables because
of its antibacterial and antioxidant qualities as well as its low
toxicity [32].

Furthermore, foliar application of chitosan during fruit
growth enhances yield and improves fruit quality, which is
reflected in the increasing marketable fruits of kiwi fruits
(33,34].

Hua, et al. [35] claimed that chitosan derivatives particularly
low molecular weight compounds improve the fruit of kiwifruit
and reduce the activation of gray mold, inhibiting spore
germination, and reducing the growth of Botrytis. cinerea
mycelial on fruits.

Enhanced storage life and quality of fruits: Chitosan
coating film is effective in food preservation and prolongs the
shelf life of fruits by reducing the oxygen partial pressure in the
package, balancing temperature and moisture between fruits
and the package environment, reducing dehydration, delaying
enzymatic browning in fruits, and reducing respiration.

Chitosan is used as a coating material for preserving fruits
to extend their shelf life, reduce the infection of fungal diseases
and increase the economic efficiency of packaging materials
for many fruits such as Mango (Mangifera indica L. cv. Kent)
Khalil, et al. [36], blueberry [37], Ziziphus mauritiana [38],
papaya [39], strawberries [40], plums (Prunus salicina Lindl)
Liu, et al. [41], citrus fruit [42], and fresh-cut oranges [43].

Conclusion

Chitosan, one of the biopolymers, is uniquely characterized
due to the presence of positive ionic charges on the molecule,
furthermore, it has exceptional qualities, such as non-toxicity,
biodegradability, biocompatibility, affordability, and its
capacity to function as a proteinase inhibitor, which improve
plant immunity and stimulate defense systems against
pathogens, consequently leading to improved plant growth and
yield. Chitosan has an important role in reducing the negative
effects of adverse environmental conditions such as salinity
and drought by stimulating many physiological responses that
increase plant immunity, activate defense systems, and enhance
plant resistance to pathogens. It also stimulates reactive
oxygen species such as proline, antioxidant enzyme activities,
and total soluble sugars, which improve the initiation of the
antioxidant system and increase photosynthesis, consequently
improving plant growth and yield.

There are numerous benefits to chitosan applications that
include improving seed germination, increasing seedling
survival rates, and enhancing plant growth and productivity.
Besides, treating fruits and vegetables with chitosan prolongs
shelf life and improves fruit quality.

References

1. Zheng J, Ma X, Zhang X, Hu Q, Qian R. Salicylic acid promotes plant growth
and salt-related gene expression in Dianthus superbus L. (Caryophyllaceae)
grown under different salt stress conditions. Physiol Mol Biol Plants. 2018
Mar;24(2):231-238. doi: 10.1007/512298-017-0496-x. Epub 2018 Jan 17.
PMID: 29515317; PMCID: PMC5834982.

2. Betchem G, Johnson NAN, Wang Y. The application of chitosan in the control
of post-harvest diseases: A review. J. Plant Dis. Prot. 2019; 126: 495-507.

3. Karamchandani BM, Chakraborty S, Dalvi SG, Satpute SK. Chitosan and its
derivatives: Promising biomaterial in averting fungal diseases of sugarcane
and other crops. J Basic Microbiol. 2022 May;62(5):533-554. doi: 10.1002/
jobm.202100613. Epub 2022 Jan 25. PMID: 35076126.

4. Riaz Rajoka MS, Zhao L, Mehwish HM, Wu Y, Mahmood S. Chitosan and its
derivatives: synthesis, biotechnological applications, and future challenges.
Appl Microbiol Biotechnol. 2019 Feb;103(4):1557-1571. doi: 10.1007/s00253-
018-9550-z. Epub 2019 Jan 3. PMID: 30607489.

5. Stasifnska-Jakubas M, Hawrylak-Nowak B. Protective, Biostimulating, and

Eliciting Effects of Chitosan and Its Derivatives on Crop Plants. Molecules.
2022 Apr 28;27(9):2801. doi: 10.3390/molecules27092801. PMID: 35566152;

PMCID: PMC9101998.

Citation: Abobatta WF (2023) Chitosan: A promising plant stimulant. Int J Agric Sc Food Technol 9(4): 098-103. DOI: https://dx.doi.org/10.17352/2455-815X.000199



P PeertechzPublications

20.

21

https://www.peertechzpublications.org/journals/international-journal-of-agricultural-science-and-food-technology ‘ a

Mondal MMA, Puteh AB, Dafader NC, Rafii MY, Malek MA. Foliar application
of chitosan improves growth and yield in maize. J. Food Agric. Environ. 2013;
11(2): 520-3.

Herrera-Gonzalez JA, Bautista-Bafios S, Serrano M, Romanazzi G, Gutiérrez-
Martinez P. Non-Chemical Treatments for the Pre- and Post-Harvest Elicitation
of Defense Mechanisms in the Fungi-Avocado Pathosystem. Molecules. 2021
Nov 11;26(22):6819. doi: 10.3390/molecules26226819. PMID: 34833910;
PMCID: PMC8617955.

Rabélo VM, Magalhdes PC, Bressanin LA, Carvalho DT, Reis COD, Karam
D, Doriguetto AC, Santos MHD, Santos Filho PRDS, Souza TC. The foliar
application of a mixture of semisynthetic chitosan derivatives induces
tolerance to water deficit in maize, improving the antioxidant system and
increasing photosynthesis and grain yield. Sci Rep. 2019 Jun 3;9(1):8164. doi:
10.1038/s41598-019-44649-7. PMID: 31160657; PMCID: PMC6547683.

Katiyar D, Hemantaranjan A, Singh B. Chitosan as a promising natural
compound to enhance potential physiological responses in plant: a review.
Indian Journal of Plant Physiology. 2015; 20:1-9.

. Davydova VN, Nagorskaia VP, Gorbach VI, Kalitnik AA, Reunov AV, Solov'eva

TF, Ermak IM. [Chitosan antiviral activity: dependence on structure and
depolymerization method]. Prikl Biokhim Mikrobiol. 2011 Jan-Feb;47(1):113-8.
Russian. PMID: 21442928.

.Jia X, Meng Q, Zeng H, Wang W, Yin H. Chitosan oligosaccharide induces

resistance to Tobacco mosaic virus in Arabidopsis via the salicylic acid-
mediated signalling pathway. Scientific reports. 2016; 6(1): 26144.

.Iriti M, Varoni EM. Chitosan-induced antiviral activity and innate immunity

in plants. Environ Sci Pollut Res Int. 2015 Feb;22(4):2935-44. doi: 10.1007/
$11356-014-3571-7. Epub 2014 Sep 17. PMID: 25226839.

. Uthairatanakij A, Teixeira da Silva JA, Obsuwan K. Chitosan for improving

orchid production and quality. Orchid Science and Biotechnology. 2007; 1(1):
1-5.

. Salachna P, Zawadziska A. Effect of chitosan on plant growth, flowering, and

corms yield of potted freesia. Journal of Ecological Engineering. 2014; 15(3).

. Riseh RS, Hassanisaadi M, Vatankhah M, Babaki SA, Barka EA. Chitosan as a

potential natural compound to manage plant diseases. Int J Biol Macromol.
2022 Nov 1;220:998-1009. doi: 10.1016/j.ijbiomac.2022.08.109. Epub 2022
Aug 19. PMID: 35988725.

. Xu QJ, Nian YG, Jin XC, Yan CZ, Liu J, Jiang GM. Effects of chitosan on growth

of an aquatic plant (Hydrilla verticillata) in polluted waters with different
chemical oxygen demands. J Environ Sci (China). 2007;19(2):217-21. doi:
10.1016/s1001-0742(07)60035-7. PMID: 17915732.

.Meng D, Garba B, Ren Y, Yao M, Xia X, Li M, Wang Y. Antifungal activity of

chitosan against Aspergillus ochraceus and its possible mechanisms of
action. Int J Biol Macromol. 2020 Apr 29;158:1063-1070. doi: 10.1016/j.
ijpiomac.2020.04.213. Epub ahead of print. PMID: 32360472.

. Hidangmayum A, Dwivedi P, Katiyar D, Hemantaranjan A. Application of

chitosan on plant responses with special reference to abiotic stress. Physiol
Mol Biol Plants. 2019 Mar;25(2):313-326. doi: 10.1007/s12298-018-0633-1.
Epub 2019 Jan 1. PMID: 30956416; PMCID: PMC6419706.

.Yin H, Li Y, Zhang HY, Wang WX, Lu H, Grevsen K, Zhao X, Du Y. Chitosan

oligosaccharides-triggered innate immunity contributes to oilseed rape
resistance against Sclerotinia Sclerotiorum. International Journal of Plant
Sciences. 2013; 174(4): 722-732.

Zayed MM, Elkafafi SH, Zedan AM, Dawoud SF. Effect of nano chitosan on
growth, physiological and biochemical parameters of Phaseolus vulgaris
under salt stress. Journal of plant production. 2017; 8(5): 577-585.

.Ma LJ, Li YY, Wang LL, Li XM, Liu T, Bu N. Germination and Physiological

Response of Wheat (Triticum aestivum) to Pre-soaking with Oligochitosan.
International journal of agriculture & biology. 2014; 16(4): 766-770.

22.

23.

24

25.

26.

27

28.

29.

30.

3

a

32.

33.

34.

35.

3

3

~

o

Mahdavi B, Rahimi A. Seed priming with chitosan improves the germination
and growth performance of ajowan (Carum copticum) under salt stress.
EurAsian Journal of BioSciences. 2013; 7.

Li J, Han A, Zhang L, Meng Y, Xu L, Ma F, Liu R. Chitosan oligosaccharide
alleviates the growth inhibition caused by physcion and synergistically
enhances resilience in maize seedlings. Scientific reports. 2022; 12(1): 162.

. Kahromi S, Khara J. Chitosan stimulates secondary metabolite production

and nutrient uptake in medicinal plant Dracocephalum kotschyi. J Sci Food
Agric. 2021 Jul;101(9):3898-3907. doi: 10.1002/jsfa.11030. Epub 2021 Jan
18. PMID: 33348431.

Moolphuerk N, Lawson T, Pattanagul W. Chitosan mitigates the adverse
effects and improves photosynthetic activity in rice (Oryza sativa L.) seedlings
under drought conditions. Journal of Crop Improvement. 2022; 36(5): 638-
655.

Avila RG, Magalhdes PC, Vitorino LC, Bessa LA, de Souza KRD, Queiroz RB,
Jakelaitis A, Teixeira MB. Chitosan induces sorghum tolerance to water
deficits by positively regulating photosynthesis and the production of primary
metabolites, osmoregulators, and antioxidants. Journal of Soil Science and
Plant Nutrition. 2023; 23(1): 1156-1172.

. Massoud GF, Dapor AS, El-Mansoury MA. Impact of Chitosan on Growth and

Yield of Lemongrass Plant at Different Levels of Irrigation Water under Sandy
Soil Conditions. Journal of Plant Production. 2022; 13(6): 251-263.

Soares B, Barbosa C, Oliveira MJ. Chitosan application towards the
improvement of grapevine performance and wine quality. Ciéncia e Técnica
Vitivinicola. 2023; 38(1): 43-59.

Hawrylak-Nowak B, Dresler S, Rubinowska K, Matraszek-Gawron R. Eliciting
effect of foliar application of chitosan lactate on the phytochemical properties
of Ocimum basilicum L. and Melissa officinalis L. Food Chem. 2021 Apr
16;342:128358. doi: 10.1016/j.foodchem.2020.128358. Epub 2020 Oct 13.
PMID: 33092914.

Mohamed SA, Ahmed HS. Study effect of chitosan and gibberellic acid on
growth, flowering, fruit set, yield, and fruit quality of Washington navel orange
trees. Mid. East. J. 2019; 8: 255-67.

. Narasimhamurthy K, Udayashankar AC, De Britto S, Lavanya SN, Abdelrahman

M, Soumya K, Shetty HS, Srinivas C, Jogaiah S. Chitosan and chitosan-derived
nanoparticles modulate enhanced immune response in tomato against
bacterial wilt disease. Int J Biol Macromol. 2022 Nov 1;220:223-237. doi:
10.1016/j.ijbiomac.2022.08.054. Epub 2022 Aug 13. PMID: 35970370.

Zhang H, Li R, Liu W. Effects of chitin and its derivative chitosan on postharvest
decay of fruits: A review. International journal of molecular sciences. 2011;
12(2): 917-934.

Wang Q, Zhang C, Wu X, Long Y, Su Y. Chitosan Augments Tetramycin against
Soft Rot in Kiwifruit and Enhances Its Improvement for Kiwifruit Growth,
Quality and Aroma. Biomolecules. 2021 Aug 24;11(9):1257. doi: 10.3390/
biom11091257. PMID: 34572470; PMCID: PMC8467466.

Zhang C, Long YH, Wang QP, Li JH, Wu XM, Li M. The effect of preharvest
28.6% chitosan composite film sprays for controlling the soft rot on kiwifruit.
Horticultural Science. 2019; 46(4): 180-194.

Hua C, Li Y, Wang X, Kai K, Su M, Zhang D, Liu Y. The effect of low and high
molecular weight chitosan on the control of gray mold (Botrytis cinerea) on
kiwifruit and host response. Scientia Horticulturae. 2019; 246: 700-709.

Khalil HA, Abdelkader MF, Lo'ay AA, El-Ansary DO, Shaaban FK, Osman
SO, Shenawy IE, Osman HEH, Limam SA, Abdein MA, Abdelgawad ZA. The
combined effect of hot water treatment and chitosan coating on mango
(Mangifera indica L. cv. Kent) fruits to control postharvest deterioration and
increase fruit quality. Coatings. 2022; 12(1): 83.

. LiY, Rokayya S, Jia F, Nie X, Xu J, Elhakem A, Almatrafi M, Benajiba N, Helal M.

Shelf-life, quality, safety evaluations of blueberry fruits coated with chitosan

Citation: Abobatta WF (2023) Chitosan: A promising plant stimulant. Int J Agric Sc Food Technol 9(4): 098-103. DOI: https://dx.doi.org/10.17352/2455-815X.000199



P PeertechzPublications

38.

39.

40.

https://www.peertechzpublications.org/journals/international-journal-of-agricultural-science-and-food-technology ‘ a

nano-material films. Sci Rep. 2021 Jan 8;11(1):55. doi: 10.1038/s41598-020-
80056-z. PMID: 33420183; PMCID: PMC7794590.

Hesami A, Kavoosi S, Khademi R, Sarikhani S. Effect of chitosan coating and
storage temperature on shelf-life and fruit quality of Ziziphus mauritiana.
International Journal of Fruit Science. 2021; 21(1): 509-518.

Dotto GL, Vieira ML, Pinto LA. Use of chitosan solutions for the microbiological
shelf life extension of papaya fruits during storage at room temperature. LWT-
Food Science and Technology. 2015; 64(1): 126-130.

Trevifio-Garza MZ, Garcia S, del Socorro Flores-Gonzéalez M, Arévalo-Nifio
K. Edible Active Coatings Based on Pectin, Pullulan, and Chitosan Increase
Quality and Shelf Life of Strawberries (Fragaria ananassa). J Food Sci. 2015

41.

42.

43.

Aug;80(8):M1823-30. doi: 10.1111/1750-3841.12938. Epub 2015 Jul 17.
PMID: 26189365.

Liu K, Yuan C, Chen Y, Li H, Liu J. Combined effects of ascorbic acid and
chitosan on the quality maintenance and shelf life of plums. Scientia
Horticulturae. 2014; 176: 45-53.

Arnon H, Zaitsev Y, Porat R, Poverenov E. Effects of carboxymethyl cellulose
and chitosan bilayer edible coating on postharvest quality of citrus fruit.
Postharvest Biology and Technology. 2014; 87: 21-26.

Radi M, Firouzi E, Akhavan H, Amiri S. Effect of gelatin-based edible coatings
incorporated with Aloe vera and black and green tea extracts on the shelf life
of fresh-cut oranges. Journal of Food Quality. 2017.

Discover a bigger Impact and Visibility of your article publication with

Peertechz Publications

Highlights

Signatory publisher of ORCID
Signatory Publisher of DORA (San Francisco Declaration on Research Assessment)

Articles archived in worlds’ renowned service providers such as Portico, CNKI, AGRIS,
TDNet, Base (Bielefeld University Library), CrossRef, Scilit, J-Gate etc.

Journals indexed in ICMJE, SHERPA/ROMEO, Google Scholar etc.
OAI-PMH (Open Archives Initiative Protocol for Metadata Harvesting)
Dedicated Editorial Board for every journal

Accurate and rapid peer-review process

Increased citations of published articles through promotions

Reduced timeline for article publication

Submit your articles and experience a new surge in publication services
https:/www.peertechzpublications.org/submission

Peertechz journals wishes everlasting success in your every endeavours.

Citation: Abobatta WF (2023) Chitosan: A promising plant stimulant. Int J Agric Sc Food Technol 9(4): 098-103. DOI: https://dx.doi.org/10.17352/2455-815X.000199



