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issues are considered when choosing a control 

method. This study was conducted to evaluate the 

effect of plant extracts of Peganum harmala, 

Ocimum basilicum, Caralluma europaea, Nerium 

oleander and Eucalyptus globulus on Alternaria 

solani, Botrytis cinerea, Botrytis cinerea taken from 

fruit, Phytophthora infestans and Oïdium oxysporum 

in vitro and to analyze their chemical composition. 

2 Materials and methods 

2.1 Biological materials 

2.1.1. Pathogen:  

Tomato fruit infected by Botrytis cinerea and leaves 

infected by Phytophthora infestans Oïdium 

oxysporum, Botrytis cinerea and Alternaria were 

collected from Skhirat Temara region. After being 

washed with 2% bleach for 2 to 3min followed by 

sterile distilled water twice; fragments of 2mm were 

cut and placed in Petri dishes containing PDA 

(Potato Dextrose Agar: it allows the development of 

fungus) and incubated at 28±2°C for 7 days [5]. The 

identification of the pathogen was made by a 

microscope observation. Colonies representing the 

desired pathogen were transferred to another Petri 

dish and incubated for another 7 days. The operation 

was repeated until a pure strain was obtained. 

2.1.2.  Aromatic and medicinal plants: 

Five plants parts were collected: Peganum harmala 

seeds, Ocimum basilicum leaves and Caralluma 

europaea leaves were purchased at the market. 

Nerium oleander leaves and Eucalyptus globulus 

leaves were obtained in Zaër region of Morocco.The 

plants different parts were rinsed with water to 

eliminate dust particles; they were put at room 

temperature until dry and then grounded into a fine 

powder using an electric grinder. The extraction was 

carried out in the Laboratory of Natural Resources 

and Sustainable Development of the Faculty of 

Sciences of Ibn Tofail University. 

2.2 Preparation of the extracts  

We opted for aqueous extraction by infusion. The 

concentrations chosen are 4%, 2%, 0.4% and 0.2%. 

2.3 Antifungal activity of plant extracts 

13.5ml of liquid PDA and 1.5ml of the plant extract 

were mixed according to the chosen concentrations. 

After solidification in a Petri dish, a fragment of the 

pathogen was placed in the center. The effect of the 

extract is studied by the following formula: 

% Growth inhibition = De- Dt *100 

                          De 

De: Diameter of the fungus in the test 

Dt: Diameter of the control fungus [6]. 

2.4 Fungal/fungistatic effect 

A plant extract can have a fungal or fungistatic effect 

on the pathogen. A fragment of fungus is placed on 

13.5ml of PDA; a sterile filter paper is soaked with 

1.5ml of the extract and placed on the lid of the same 

box. After 7 days of incubation, the diameter of the 

fungus is measured and the filter paper is removed 

for a second incubation for 7 days. If the fungus 

continues growing after the filter paper's removal, it 

is a fungal effect. If not, it is a fungistatic effect [7]. 

2.5 Phytochemical tests 

The extracts used were subjected to qualitative and 

quantitative analysis of some secondary metabolites. 

2.5.1 Qualitative analysis: 

The qualitative analysis chosen is tube 

characterization. It consists on the development of 

insoluble complexes by precipitation reactions. 

2.5.1.1 Phenolic compounds characterization 

2.5.1.1.1 Tannins characterization 

A mix of 1ml of the aqueous extract and 1ml of the 

aqueous solution of FeCl3 at 1% was prepared. The 

presence of tannins is indicated by the development 

of a greenish or blackish blue coloration. 

The Stiasny reaction is used to differentiate between 

gallic and catechic tannins:  

A mix of 1ml of Stiasny reagent and 2ml of the 

extract was heated in a water bath at 90° for 15min. 

The presence of a precipitate indicates the presence 

of catechic tannins. The filtrate is saturated with 

sodium acetate with a few drops of 1% FeCl3. Gallic 

tannins are characterized by the development of a 

blue-black hue [8]. 

2.5.1.1.2 Flavonoïds characterization 

• Anthocyanins and leucoanthocyane 

1ml of the extract with 1ml of hydrochloric alcohol 

and 1ml of isoamyl alcohol as well as some 

magnesium cups were mixed. The appearance of a 

red coloration at the isoamyl alcohol layer indicates 
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Fig. 2: Effect of different plant extracts on botrytis 

cineria in fruit 

 
Fig. 3. effect of different plant extracts on Botrytis 

cineria 

Similarly, Oïdium oxysporum was inhibited at 81% 

with a concentration of 0.2% of Ocimum basilicum, 

at 88% with a concentration of 0.4%, at 94% with a 

concentration of 2% and 96% with a concentration 

of 4% of the same extract. This fungus was inhibited 

at 45% with 4% Peganum harmala (figure 4). 

 
Fig.4. effect of different plant extracts on oidium 

oxysporum 

All extracts inhibited the growth of Phytophthora 

infestans to moderate degrees. Ocimum basilicum 

was the highest with 48% at 4% followed by 

Peganum harmala at 47%, Nerium oleander at 45% 

and 40% for Caralluma europeae, all at the same 

percentage of 4%. Against 56% for Asoxystrobin 

(figure 5). 

 
Fig. 5. Effect of different plant extracts on 

Phytophtora infestans 

Based on the in vitro results, the five aqueous 

extracts studied (Peganum harmala, Nerium 

oleander, Caralluma europae, Ocimum basilicum 

and Eucalyptus globulus) showed an antifungal 

effect in a dose-dependent manner and from one 

extract to another.  

According to Azhar et al. [17], as the concentration 

of the extract increases, the inhibition rate increases, 

which were noticed during this study as well. 

According to the same source, the inhibition rate of 

Peganum harmala reached 36.61% against 

Alternaria solani.  

A percentage that recalls the results of the study. 

Indeed, at a concentration of 0.40% of the extract an 

inhibition of 33% was reached against the same 

fungus. Similarly, for Nerium oleander against 

Alternaria solani according to Muralidhar Mysore 

and Koteshwara Anandarao [18] the inhibition 

diameter reached 33.11±1.20 cm and according to 

Yanar et al. [19] the inhibition percentage of the 

same extract on the same fungus reached 49.75%.  

At a concentration of 5% the inhibition percentage 

was 32.2% according to Nashwa and Abo-Elyousr, 

[3]. Results that are in perfect agreement with what 

we found. At a dose of 4% the percentage of 

inhibition of Nerium oleander against Alternaria 

solani reached 30%.  

3.2 Fungal/fungistatic effect 

All the extracts presented a fungal effect in favor of 

the studied fungi. Indeed, a growth resumption of 

Phytophthora infestans, Alternaria solani, Botrytis 

cinerea and Oïdium oxysporum fungi was observed 

after stopping exposure to aqueous extracts of 

Peganum harmala, Caralluma europaea, 

Eucalyptus globulus, Ocimum basilicum and Nerium 

oleander.  
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