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Abstract-  The present study was conducted with the main purpose to compare the antifungal activity of four essential oils 

viz., Clove oil (Syzygium aromaticum), Eucalyptus oil (Eucalyptus globulus), Neem oil (Azadirachta indica) and Rose oil (Rosa 

rubiginosa) at concentrations of 20%, 40%, 60%, 80% and 100% respectively on Aspergillus fumigatus, Aspergillus niger 

and Fusarium oxysporum associated with Sorghum vulgare and Zea mays by poisoned food technique. Screening of fungi on 

Sorghum vulgare and Zea mays seeds was done by agar plate method and the fungi studied were Aspergillus fumigatus, 

Aspergillus niger and Fusarium oxysporum. Potato dextrose agar was prepared and well grown colonies of fungi were 

inoculated. Pure cultures of fungi were obtained by subculturing the previous culture and incubated at 27 ± 2 °C for 48 

hours. Fungus was suspended in sterile distilled water and adjusted to a standard inoculum size to 1-2 x 106 CFU/mL. Five 

different concentrations of essential oils were added to sterile potato dextrose agar at concentration of 500 ppm in the hood 

of laminar air flow and 0.1 ml of fungal suspension was used to inoculate treated PDA petriplates with a sterile non-toxic 

cotton swab. Acetone at 500 ppm was added as control. The treated plates with essential oils and control were incubated at 

27 ± 2 °C for 7 days. After incubation the treated plates were observed for zone of inhibition around wells and also for 

complete inhibition. Zone of inhibition were measured and recorded in millimetres. 
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INTRODUCTION 

Fungi are known to cause more than nineteen thousand diseases in plants.1 Fungal pathogens are dangerous for plants and they are 

known to cause the death of the plants. They also cause the loss of crop harvests. Fungi can also affect the quality of crops, causing 

toxin accumulation within the plants. The toxins produced by these fungi are dangerous for both humans and animals.2 Presently, 

there are numerous range of fungicides which are used to control plant diseases. However, it has been reported that fungicides may 

have negative effects on plant physiology, especially on photosynthesis. The change in photosynthesis might lead to a reduction in 

photoassimilate production which lead to decrease in both growth and yield of crop plants.3 Frequent use of chemical fungicide is 

also the threat to the natural environment, mainly soil, by promoting the addition and movement  of toxic substances in ecosystems.4 

The  toxicity of chemical fungicides  to humans is generally considered to be low, but fungicides can irritate the skin and eyes.5 

Because of the problems related with the use of chemical fungicides considerable attention has been paid in the recent years for 

using more consumer and nature-friendly protectants in the seed treatment.6 Plants contain a wide  spectrum of antimicrobial 

compounds which are effective antifungal agents. Among them essential oils have become major seed-decontamination substitutes 

to chemical seed protectives.6 Essential oils, being strong fungicidal agents, are also biodegradable and show low toxicity to humans 

and animals.7,8 There are many studies which have documented the antifungal properties of essential oils.10-17 In the present study 

we aimed to evaluate and compare the antifungal efficacy of four essential oils viz., Clove oil (Syzygium aromaticum), Eucalyptus 

oil (Eucalyptus globulus), Neem oil (Azadirachta indica) and Rose oil (Rosa rubiginosa) at concentrations of 20%, 40%, 60%, 80% 

and 100% respectively on Aspergillus fumigatus, Aspergillus niger and Fusarium oxysporum by poisoned food technique. 

 

MATERIALS AND METHODS 

Collection of samples 

 Zea mays and Sorghum vulgare seeds were collected from Monsoon seed company, Bengaluru, Karnataka, India 

 

Isolation of seed-borne fungi from maize seeds 

The standard Agar plate method was used for the isolation of fungi from seeds.9 The seeds were first surface sterilized with sterile 

distilled water and then with 0.2% sodium hypochlorite solution for 2 minutes and again rinsed with sterile distilled water and dried 

for almost 1 minute in the hood of laminar air flow. 20 mL of sterilized Potato Dextrose Agar medium was poured in to the sterilized 

petriplates of 90 mm diameter. After solidification, 25 sterilized Zea mays seeds were placed onto the PDA medium. The inoculated 

plates were incubated for a week at 27 ± 2°C. After incubation period, the seeds were observed for infection and the fungi occurring 

on seed in the plates were identified based on sporulation characteristics with the help of stereoscopic binocular microscope. After 

identification Aspergillus niger was sub-cultured onto PDA plates and maintained as a pure culture at 4°C for further studies. 
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Antifungal activity 

The antifungal activity of four essential oils viz., Clove oil (Syzygium aromaticum), Eucalyptus oil (Eucalyptus globulus), Neem 

oil (Azadirachta indica) and Rose oil (Rosa rubiginosa) at concentrations of 20%, 40%, 60%, 80% and 100% respectively was 

studied on Aspergillus fumigatus, Aspergillus niger and Fusarium oxysporum by poisoned food technique. Different concentrations 

of essential oils were prepared using acetone. Aspergillus niger was adjusted to a standard inoculum size to 1-2 x 106 CFU/mL 

using sterile distilled water. Five different concentrations of essential oils were added to sterile potato dextrose agar at concentration 

of 500 ppm in the hood of laminar air flow and 0.1 ml of fungal suspension was used to inoculate treated PDA petriplates with 

autoclaved non-toxic cotton swab. Acetone at 500 ppm was added as control. The treated plates with essential oils and control were 

incubated at 27 ± 2 °C for 7 days. After incubation period the treated plates with essential oils were observed for zone of inhibition 

around wells and also complete inhibition. Zone of inhibition was measured and recorded in millimetres (mm). 

 

RESULTS AND DISCUSSION 

Out of all the four oils, clove oil at all concentrations inhibited the growth of Aspergillus fumigatus, Aspergillus niger and Fusarium 

oxysporum. Eucalyptus oil at all concentrations showed the zone of inhibition for Aspergillus fumigatus, Aspergillus niger and 

Fusarium oxysporum. Neem oil showed zone of inhibition for Aspergillus fumigatus and Fusarium oxysporum but it did not 

inhibited the growth of Aspergillus niger. Rose oil at all concentrations completely inhibited the growth of Aspergillus fumigatus, 

Aspergillus niger and Fusarium oxysporum (Table 1, 2 and 3). 

 

Mohamed shohayeb et al., has studied the antifungal activity of rose oil against Aspergillus. Results revealed that rose oil possessed 

antifungal activity against Aspergillus.10 Similarly in the present study rose oil completely inhibited the growth of Aspergillus 

fumigatus and Aspergillus niger. From the findings of Rana, Inder Singh et al., antifungal activity of clove oil against Aspergillus 

was revealed.11 Similar results were obtained in the present study where clove oil exhibited antifungal activity against Aspergillus 

fumigatus and Aspergillus niger. From the findings of Rini pujiarti et al., antifungal activity of eucalyptus oil against Aspergillus 

was revealed.12 Same results were obtained in the present study where eucalyptus oil showed inhibitory activity against Aspergillus 

fumigatus and Aspergillus niger. M Ashfaq ahmed et al., had studied the antifungal activity of neem oil against Aspergillus.  Results 

revealed that neem oil inhibited the growth of Aspergillus.13 These results are partially in contrast and partially in accordance to our 

result where neem oil was not effective against Aspergillus niger while it was effective in inhibiting the growth of Aspergillus 

fumigatus. Sharma A, Rajendran S, Srivastava A, Sharma S, Kundu B et al., has studied the antifungal activity of clove oil against 

Fusarium oxysporum. Results revealed that clove oil possessed antifungal activity against Fusarium oxysporum.14 Similar to the 

results obtained from that study, in the present study clove oil inhibited the growth of Fusarium oxysporum. From the findings of 

Gakuubi MM, Maina AW, Wagacha JM et al., antifungal activity of eucalyptus oil against five Fusarium species was revealed.15 

Similarly, in the present study eucalyptus oil exhibited antifungal activity against Fusarium oxysporum. From the findings Adepoju, 

Adeyinka & Femi-Adepoju, Abiola & Ogunkunle, Tunde et al., antifungal activity of neem oil against Fusarium was revealed.16 

Similar results were obtained in the present study where neem oil showed inhibitory activity against Fusarium oxysporum. Girish 

K, Chaithra TS, Fathima SK et al., had studied the antifungal activity of rose oil against Fusarium.  Results revealed that rose oil 

inhibited the growth of Fusarium.17 These results are in accordance to our result where rose oil was effective in inhibiting the 

myecelial growth of Fusarium oxysporum.  

 

TABLE 1: Inhibitory activity of essential oils against Aspergillus fumigatus 

Concentration Eucalyptus 

oil 

Neem oil Clove oil Rose oil 

100% 41 mm 31 mm Complete 

inhibition 

Complete 

inhibition 

80% 35 mm _ Complete 

inhibition 

Complete 

inhibition 

60% 28 mm _ Complete 

inhibition 

Complete 

inhibition 

40% 36 mm 35 mm Complete 

inhibition 

_ 

20% 30 mm 33 mm 43 mm Complete 

inhibition 

Control Maximum 

growth 

Maximum 

growth 

Maximum 

growth 

Maximum 

growth 

 

TABLE 2: Inhibitory activity of essential oils against Aspergillus niger 

Concentration Eucalyptus 

oil 

Neem oil Clove oil Rose oil 

100% 28 mm _ Complete 

inhibition 

Complete 

inhibition 

80% _ Negative 

inhibition  

Complete 

inhibition 

Complete 

inhibition 

60% 28 mm _ Complete 

inhibition 

Complete 

inhibition 
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40% _ Negative 

inhibition  

Complete 

inhibition 

Complete 

inhibition  

20% 35 mm Negative 

inhibition  

Complete 

inhibition  

_ 

Control Maximum 

growth 

Maximum 

growth 

Maximum 

growth 

Maximum 

growth 

 

TABLE 3: Inhibitory activity of essential oils against Fusarium oxysporum 

Concentration Eucalyptus 

oil 

Neem oil Clove oil Rose oil 

100% 39 mm Complete 

inhibition 

Complete 

inhibition 

Complete 

inhibition 

80% _ _ Complete 

inhibition 

Complete 

inhibition 

60% 35 mm Complete 

inhibition 

Complete 

inhibition 

Complete 

inhibition 

40% 34 mm 35 mm Complete 

inhibition 

Complete 

inhibition 

20% 34 mm 35 mm Complete 

inhibition 

Complete 

inhibition 

Control Maximum 

growth 

Maximum 

growth 

Maximum 

growth 

Maximum 

growth 

 

 
Inhibitory activity of Eucalyptus oil against 

Aspergillus fumigatus 

 
Inhibitory activity of Rose oil against Aspergillus 

fumigatus  

 
Inhibitory activity of Clove oil against Aspergillus 

fumigatus  

 
Inhibitory activity of Neem oil against Aspergillus 

fumigatus 

FIG 1: Inhibitory activity of essential oils against Aspergillus fumigatus 

 

 
Inhibitory activity of Clove oil against Aspergillus niger 

 
Inhibitory activity of Eucalyptus oil against 

Aspergillus niger 

 
Inhibitory activity of Rose oil against Aspergillus niger 

  
Inhibitory activity of Neem oil against 

Aspergillus niger 

FIG 2: Inhibitory activity of essential oils against Aspergillus niger 

 

http://www.ijsdr.org/


ISSN: 2455-2631                                                   May 2023 IJSDR | Volume 8 Issue 5 
 

IJSDR2305069 www.ijsdr.orgInternational Journal of Scientific Development and Research (IJSDR)  509 

 

 
Inhibitory activity of clove oil against Fusarium 

oxysporum 

 
 Inhibitory activity of rose oil against Fusarium 

oxysporum 

 
Inhibitory activity of neem oil against Fusarium 

oxysporum 

 
Inhibitory activity of eucalyptus oil against 

Fusarium oxysporum 

Fig 3: Inhibitory activity of four essential oils against Fusarium oxysporum 

 

CONCLUSION 

Results obtained from this study confirm the effective fungitoxicity of four essential oils viz., Clove oil (Syzygium aromaticum), 

Eucalyptus oil (Eucalyptus globulus), Neem oil (Azadirachta indica) and Rose oil (Rosa rubiginosa) at concentrations of 20%, 

40%, 60%, 80% and 100% respectively on Aspergillus fumigatus, Aspergillus niger and Fusarium oxysporum associated with 

Sorghum vulgare and Zea mays by poisoned food technique. Although significant antifungal activity was shown by all the four 

essential oils, clove oil and rose oil demonstrated better activity in all parameters studied than neem oil and eucalyptus oil. These 

essential oils could be recommended for Sorghum vulgare and Zea mays seeds treatment to maintain seed quality during storage. 

However, it is vitally important that more studies should be carried out to better understand manner of action of these oils against 

the pathogenic fungi. 
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