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Abstract

Corynespora cassicola is a common fungal pathogen that affects various crops, leading to
substantial economic losses in agriculture. The search for effective, safe, and environmentally
friendly antifungal agents has intensified in recent years. This research paper investigates the
antifungal activity of cinnamon oil against Corynespora isolated from watermelon seeds by
agar plate method and explores its potential as a natural alternative to synthetic fungicides.
The study involved in vitro experiment viz., Poisoned Food Technique to evaluate antifungal
activity of different concentrations of cinnamon oil viz., 20%, 40%, 60%, 80% and 100%
against Corynespora. The findings suggest that cinnamon oil exhibits potent antifungal
properties, making it a promising candidate for controlling Corynespora and potentially other
fungal pathogens in agriculture.
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Introduction

Corynespora cassiicola is a plant pathogen that poses a significant threat to a wide range of
agricultural and horticultural crops. It is a fungus that belongs to the class Dothideomycetes
and the family Corynesporascaceae. Commonly known as the Corynespora leaf spot
pathogen, it can infect various plant species, including vegetables, fruits, ornamental plants,
and trees. The disease caused by Corynespora cassiicola manifests as circular to irregular-
shaped lesions on leaves, stems, and fruits. These lesions typically have a dark brown to
black appearance with a yellow halo around them. As the infection progresses, the affected
plant tissues may dry up and eventually lead to defoliation, reducing the crop’s productivity
and quality. Corynespora cassiicola is a highly adaptable pathogen, thriving in warm and
humid climates. It can spread through wind-dispersed spores, contaminated plant debris, or
through human activities, such as farm equipment movements or infected plant material
transportation. Crop monoculture and favorable environmental conditions can promote its
rapid spread and increase the severity of outbreaks. Farmers and plant pathologists use
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various strategies to manage Corynespora cassiicola. These may include practicing crop
rotation, avoiding waterlogged conditions, using disease-resistant plant varieties, and
employing fungicides. Additionally, maintaining good farm hygiene by removing and
disposing of infected plant debris can help reduce the pathogen’s survival and spread.
Continuous research is essential to understand the pathogen’s biology and develop effective
control measures to minimize its impact on agriculture and protect crop yields. Timely
detection and appropriate management strategies are crucial to mitigate the economic losses
caused by Corynespora cassiicola and safeguard global food security.#**°

Cinnamon oil has gained popularity as a natural antifungal agent for plants due to its potent
fungicidal properties. Extracted from the leaves or bark of Cinnamomum verum, this essential
oil contains active compounds like cinnamaldehyde, eugenol, and linalool that exhibit strong
antifungal effects. When applied to plants, cinnamon oil forms a protective barrier that
hinders fungal growth and development. It is particularly effective against common plant
fungal pathogens such as powdery mildew, leaf spot, and damping-off diseases. The oil’s
ability to disrupt fungal cell membranes and inhibit enzyme activity contributes to its
antifungal action. Application methods for cinnamon oil vary, with most gardeners using a
diluted solution to avoid potential plant damage. Additionally, adding cinnamon oil to the soil
can protect against soil-borne fungal infections. One significant advantage of cinnamon oil as
an antifungal agent is its eco-friendliness, as it poses minimal risks to humans, animals, and
beneficial insects. Its natural origin also makes it a preferred choice for organic gardening and
sustainable agricultural practices. However, it’s essential to exercise caution when using
cinnamon oil on plants, as excessive concentrations may lead to phytotoxicity or harm
beneficial microbial populations in the soil. Cinnamon oil’s natural antifungal properties
make it a promising alternative to synthetic fungicides for plant protection. When used
responsibly, it can contribute to healthier plants and a more environmentally friendly
approach to gardening and agriculture.®”®?

The present study aims to evaluate the effectiveness of cinnamon oil as an antifungal agent
against Corynespora, to determine the minimum inhibitory concentration (MIC) of cinnamon
oil required to inhibit Corynespora growth, to assess the potential of cinnamon oil as an eco-
friendly alternative to synthetic fungicides for managing Corynespora infections and to
provide valuable insights into the potential application of cinnamon oil in agriculture for
controlling Corynespora-related crop diseases.

Materials and Methods
e Sample collection
Seed Sample

Untreated watermelon seeds were collected from Indian Institute of Horticultural Research,
Bengaluru, Karnataka

Fungal strain
Corynespora cassiicola was isolated from watermelon seeds by agar plate method™.
Essential oil

Cinnamon oil was collected from local market, Bengaluru.
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Preparation of different concentrations of cinnamon oil

ok wnN

100% - Concentrated oil was used

80% - 4ml oil in

1 ml acetone

60% - 3 ml oil in 2 ml acetone
40% - 2 ml oil in 3 ml acetone
20% - 1 ml oil in 4 ml acetone

0% or Control —

Untreated plates

Antifungal Assay

Poisoned Food Technique™ was used to test the antifungal property of Cinnamon Oil against

Corynespora cassiicola. Different concentrations of cinnamon oil viz., 20%,

40%, 60%, 80%

and 100% were incorporated in potato dextrose agar media at 1000 ppm. Control plates
without cinnamon oil were also prepared. After inoculation, the plates were incubated at 28°C
for seven days. After seven days zone of inhibition was calculated and recorded.

Resu

Its

Results revealed that cinnamon oil was successful in inhibiting the growth of Corynespora
cassiicola at all concentrations.

e,
Usp

Table 1: Antifungal activity of Cinnamon oil against Corynespora cassicola

Essential oil Concentration Mean colony Percent of
diameter (mm) inhibition
Control Control 90 0%
Cinnamon oil 20% 00 100%
Cinnamon oil 40% 00 100%
Cinnamon oil 60% 00 100%
Cinnamon oil 80% 00 100%
Cinnamon oil 100% 00 100%

Corynesporaf{control)

Corynespora(20%) Cinnamon Oil
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Corynespora(60%) Cinnamon Oil

Corynespora(80%) Cinnamon Oil Corynespora(100%) Cinnamon Oil

Fig 1: Antifungal activity of Cinnamon oil against Corynespora cassicola
Discussion

The antifungal activity of natural products against plant pathogens has gained significant
attention in recent research.*® The present study aimed to investigate the antifungal activity of
cinnamon oil against Corynespora cassiicola, highlighting the potential of cinnamon oil as a
natural alternative to synthetic fungicides. Corynespora cassiicola is a notorious plant
pathogen responsible for causing various plant diseases, leading to significant economic
losses in agriculture.™* Synthetic fungicides have been conventionally used to control this
pathogen; however, their prolonged use has raised concerns about environmental pollution,
development of resistance, and potential health risks.*® Therefore, exploring natural
alternatives like essential oils, particularly cinnamon oil, has become imperative. Cinnamon
oil, derived from the bark of Cinnamomum trees, has been recognized for its broad-spectrum
antimicrobial properties, including antifungal activity. The primary active compounds
responsible for this activity are cinnamaldehyde, eugenol, and cinnamic acid.®’ These
compounds have been shown to inhibit fungal growth by disrupting cell membranes,
interfering with metabolic processes, and inducing oxidative stress. Several studies have
investigated the efficacy of cinnamon oil against Corynespora cassiicola in vitro and in
planta. In vitro assays revealed significant inhibition of fungal growth and spore germination
when treated with different concentrations of cinnamon oil. Furthermore, microscopic
analysis demonstrated morphological changes in fungal hyphae and spores after exposure to
cinnamon oil, confirming its potential as a fungicidal agent.***>*°

Despite the encouraging findings, some challenges need to be addressed before cinnamon oil
can be fully integrated into commercial agricultural practices. These challenges include
optimizing application methods and determining the most effective concentrations to
maximize its antifungal activity while minimizing any potential negative effects.
Additionally, investigating the potential for resistance development and exploring the
ecological impacts of cinnamon oil on non-target organisms are crucial aspects of further
research.
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Conclusion

In conclusion, the antifungal activity of cinnamon oil on Corynespora cassiicola shows great
promise as a natural and eco-friendly alternative to synthetic fungicides. Its effectiveness in
inhibiting fungal growth and disease development, along with its safety profile, makes it an
attractive option for sustainable disease management in agriculture. However, continued
research and field trials are necessary to fully understand its practical application and address
any challenges that may arise. Embracing such natural solutions can pave the way for a more
sustainable and environmentally friendly future in agriculture.

References

1.

Banguela-Castillo A, Ramos-Gonzélez PL, Pefia-Marey M, Godoy CV, Harakava R.
An updated phylogenetic classification of Corynespora cassiicola isolates and a
practical approach to their identification based on the nucleotide polymorphisms at
the ga4 and caad loci. Mycologia. 2020 Jan-Feb;112(1):24-38. Doi:
10.1080/00275514.2019.1670018. Epub 2019 Nov 21. PMID: 31750788.

Déon M, Fumanal B, Gimenez S, Bieysse D, Oliveira RR, Shuib SS, Breton F,
Elumalai S, Vida JB, Seguin M, Leroy T, Roeckel-Drevet P, Pujade-Renaud V.
Diversity of the cassiicolin gene in Corynespora cassiicola and relation with the
pathogenicity in Hevea brasiliensis. Fungal Biol. 2014 Jan;118(1):32-47. Doi:
10.1016/j.funbio.2013.10.011. Epub 2013 Nov 11. PMID: 24433675.

Zou JJ, Li J, Ma SS, Li PF, Zhou DH. Subcutaneous phaeohyphomycosis caused by
plant pathogenic Corynespora cassiicola: A case report. Chin J Traumatol. 2022
Nov;25(6):400-403. Doi: 10.1016/j.cjtee.2022.09.002. Epub 2022 Sep 9. PMID:
36180307; PMCID: PMC9751570.

Xie Z, Wu W, Meng D, Zhang Q, Ma Y, Liu W, Chen J. A case of Phaeohyphomycosis
caused by Corynespora cassiicola infection. BMC Infect Dis. 2018 Aug 31;18(1):444.
Doi: 10.1186/s12879-018-3342-z. PMID: 30170557; PMCID: PMC6119301.

Gupta P, Arora A, Gupta M, Singh R, Rudramurthy SM, Kaur H. First case of
endophthalmitis by Corynespora cassiicola. J Mycol Med. 2022 Nov;32(4):101298.
Doi: 10.1016/j.mycmed.2022.101298. Epub 2022 May 22. PMID: 35640523.

Stevens N, Allred K. Antidiabetic Potential of Volatile Cinnamon Qil: A Review and
Exploration of Mechanisms Using In Silico Molecular Docking Simulations.
Molecules. 2022 Jan 27;27(3):853. Doi: 10.3390/molecules27030853. PMID:
35164117; PMCID: PMC8840343.

El Atki Y, Aouam I, El Kamari F, Taroqg A, Nayme K, Timinouni M, Lyoussi B,
Abdellaoui A. Antibacterial activity of cinnamon essential oils and their synergistic
potential with antibiotics. J Adv Pharm Technol Res. 2019 Apr-Jun;10(2):63-67. Doi:
10.4103/japtr.JAPTR_366_18. PMID: 31041184; PMCID: PMC6474160.

Gani¢ T, Vuleti¢ S, Nikoli¢ B, Stevanovi¢ M, Kuzmanovi¢ M, Keki¢ D, Purovi¢ S,
Cvetkovi¢ S, Miti¢-Culafi¢ D. Cinnamon essential oil and its emulsion as efficient
antibiofilm agents to combat Acinetobacter baumannii. Front Microbiol. 2022 Oct
10;13:989667. Doi: 10.3389/fmich.2022.989667. PMID: 36299724; PMCID:
PMC9589355.

Kallel I, Hadrich B, Gargouri B, Chaabane A, Lassoued S, Gdoura R, Bayoudh A,
Ben Messaoud E. Optimization of Cinnamon (Cinnamomum zeylanicum Blume)
Essential Oil Extraction: Evaluation of Antioxidant and Antiproliferative Effects. Evid

A JEANS 129

G

Intermnational Journal of
Food And NMutritional Sciences
EATTE et P b s S B e L s i o s



[JFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES

ISSN PRINT 2319 1775 Online 2320 7876
Research paper GR L) PATT N\ RGP L RUGC CARE Listed ( Group -1) Journal Volume 11, Iss 12, 2022

Based Complement Alternat Med. 2019 Dec 24;2019:6498347. Doi:
10.1155/2019/6498347. PMID: 31929818; PMCID: PMC6942840.

10. Owada K. Agar plate method for detection and enumeration of alkylbenzenesulfonate-
degrading microorganisms.  Appl Microbiol. 1975 Jan;29(1):40-3. Doi:
10.1128/am.29.1.40-43.1975. PMID: 234155; PMCID: PMC186907.

11. Gakuubi MM, Maina AW, Wagacha JM. Antifungal Activity of Essential Oil of
Eucalyptus camaldulensis Dehnh. Against Selected Fusarium spp. Int J Microbiol.
2017;2017:8761610. Doi: 10.1155/2017/8761610. Epub 2017 Jan 3. PMID:
28127308; PMCID: PMC5239988.

12. Santra HK, Banerjee D. Natural Products as Fungicide and Their Role in Crop
Protection. Natural Bioactive Products in Sustainable Agriculture. 2020 May 12:131—
219. Doi: 10.1007/978-981-15-3024-1 9. PMCID: PMC7212785.

13. https://homework.study.com/explanation/summarize-the-advantages-and-
disadvantages-of-using-synthetic-pesticides.html

14. Pedro, Ivo & Leandro, Victor & Antonia, Alice & Heder, Braun & Odair, dos &
Altamiro, Souza & Maria, Rosangela. (2016). Alternative control of Corynespora
cassiicola in papaya seedlings and fruits by Cinnamomum zeylanicum essential oil.
African Journal of Agricultural Research. 11. 1862-1871. 10.5897/AJAR2015.10754.

15. Valentini, Renan & Bonome, Lisandro & Moura, Gabriela & Siqueira, Diogo &
Tomazi, Yasmin & Franzener, Gilmar & von Hertwig Bittencourt, Henrique. (2019).
Essential oils of Tahiti lemon and cinnamon bark in control of storage fungi and the
physiological and sanitary quality of beans. Arquivos do Instituto Biologico. 86.
10.1590/1808-1657000172019.

16. Hong, Z., Talib, K.M., Mujtaba, K.G. et al. Antifungal potential of cinnamon essential
oils against Phytophthora colocasiae causing taro leaf blight. Chem. Biol. Technol.
Agric. 8, 39 (2021). https://doi.org/10.1186/s40538-021-00238-3

- - =
l‘ ! Intermnational Journal of
Food And NMutritional Sciences
=

W B4 I Rt T e B R o 0 B 0 0 e 5 Bl R B 3 e

sz . 7130
—;ﬁ)l-l FANS


https://homework.study.com/explanation/summarize-the-advantages-and-disadvantages-of-using-synthetic-pesticides.html
https://homework.study.com/explanation/summarize-the-advantages-and-disadvantages-of-using-synthetic-pesticides.html

