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Fourteen fungal isolates were isolated from infected tomato roots from 

Jazan rejion, Southern of Saudi Arabia (KSA) on potato dextrose agar 

(PDA) medium and corn meal agar (CMA). Among the isolates the 

most serious soil and seed-borne fungus R. solani, wildspread fungus of 

seedling damping-off disease for many field, horticulture crops alover 

the world. Five essential oils of different medicinal plants were 

evaluated for their effect on the suppression of R. solani.The oils were 

Eucalyptus (Eucalyptus globulus), Lemon Tea  Tree  ( Melaleuca 

alternifolia), Peppermint  ( Mentha piperita ),Lemon (Citrus limonum ) 

and  Angelica  (Angelica archangelica) .A reduction in the mycelium 

linear growth by increasing the oils concentrations was observed. The 

tested oils inhibited the mycelium growth of R.solani at different 

concentrations. Oils at higher concentrations gave an inhibitive effect 

while lower concentrations had a static action on the mycelial growth. 

Obtained results clarified that, peppermint (Mentha piperita ),and 

Lemon  ( Citrus limonum )  oils at 2% caused 100% suppression of the 

fungal growth for all tested essential oils .Also, a clear fungistatic effect 

was recorded at the higher concentrations. 
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Introduction:- 
Tomato (Solanum lycopersicum L.), is an important crop around the world. The long growth season, warm weather 

and humidity available in all regions make these areas suitable for production. These conditions are also favorable to 

many soil and seed-borne fungal pathogens that reduce tomato yield and profit gain. Tomatoes (Solanum 

lycopersicum L.) are one of the most popular vegetables in the world and   it is   grown either in the field or under 

greenhouse conditions. Tomato production plays a major role in global horticulture, ranking second in the 

importance of potatoes in many countries. Damping off disease is one of the worst tomato diseases that occur in the 

nursery and can kill both seed and small seedlings (Stevens et al., 1982). Many fungi that are widely distributed in 

soil can cause this disease, including Rhizoctonia solani, Pythium spp., Phytophthora spp., Sclerotinia spp. and 

Fusarium spp. (Agrios, 2005). The elimination of tomato seedlings is the most common disease caused by 

Rhizoctonia solani (Huang et al., 2011) and Fusarium oxysporum Snyder and Hansen Smith, 2007 as pathogens of 

soil-borne fungal diseases. R. solani develops in both cultured and uncultivated soils  and lives in soil in the   form 

of scleroderma and does not generate non-germicidal germs (Mousaa, 2002). Chemical fungicides are  often used 

when the losses caused by R. solani are significant. The intensive use of chemical fungicides has not only created 
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problems with pesticide resistance and increased soil contamination, but may also have high toxicity to microbial 

communities. In addition, chemical control is not fully effective, and Rhizoctonia remains a persistent problem 

(Huang et al., 2011). F. oxysporum was first described more than hundred years ago in the UK causing Fusarium 

wilt, for the time being, losses from Fusarium wilt can be extremely high in the light of the host host's sensitive 

malignant host combinations; Losses in Fusarium wilt reach 45%. In addition, losses from rotten Fusarium in 

tomatoes was estimated to be as high as 90 and 95% in Tunisia and Canada, respectively, and 100% incidence in the 

field was  noticed in the USA (Hibar et al., 2007). Tomato crop has a great market value  and it is a good source of 

vitamins, due to the attack of many  diseases transmitted by the soil (soil-borne disease), which cause damage to the 

quantity and quality of the crop each year. Among the important fungal diseases transmitted by the soil, the disease 

of seedlings and wilt of adult plants is caused by several types of  soil-borne fungi Fusarium spp., Pythium sp., 

Rhizoctonia solani and Verticillium albo-atrum. (Kaprashvili, 1996; Lucas et al., 1997), and are widely distributed 

throughout the world. Available literature on this disease indicated that no action has been   taken on the disease of 

inhibition of tomato seedlings.  

 

The purpose of the study was to evaluate the effectiveness of a number of plant essential oils against the serious soil 

borne fungus R.solani, the most important organism in damping off disease for many field and horticulture crops. 

 

Materials and Methods:- 
Source of   samples:  
Samples of tomato plants (Solanum lycopersicum L.), exhibiting symptoms of damping off disease were collected 

from different locations in Jazan rejion, and then kept in refrigerator for further studies. 

 

Source of essential oils:  
Pure-grade essential oils of Eucalyptus (Eucalyptus globulus), Lemon Tea  Tree  (  Melaleuca alternifolia), 

Peppermint  ( Mentha piperita )- Lemon (Citrus limonum ) and  Angelica  (Angelica archangelica),were obtained 

from National Center for Ornamental and Medicinal Resources in Egypt, these essential oils were stored in a dark 

bottles at 4ºC for further studies in refregirator. 

 

Frequency of fungi associated with infected plant tissues:  
The isolation and detection of   fungi was  carried out by following the procedures described   by the international 

rules of organization (ISTA, 2003). The isolated fungi were  identified based on their habit characters under 

stereomicroscope and light microscope and according to key proposed by   Barnett and Hunter (2000). 

 

Agar Plate Method (  PDA  ):  
Infected root tissues of tomato (100 piece ) were surface sterilized with sodium hypochlorite (2.5%), then washed 

several times with sterilized water and dried between two folds of filter paper before putting on prepared potato 

dextrose agar (PDA) for a recovery of the associated fungi. The plates   was incubated at 20±2ºC for 6 days. The 

percentage of infected tissues was calculated and the associated fungi were isolated and data was  tabulated.  

 

Corn Meal Agar Plate Method (CMA):  

Corn meal Agar ( CMA)  Medium: Medium, Active Ingredients corn  meal, infusion from 17.0gm/L.  and Final pH  

( at 25°C) 6.0±0.2  were used as culture rich media for fungal growth. 

 

In vitro evaluation   of   Plant essential oils on mycelia growth of   R. solani:  
From complete covering and growing isolates on petri-dish, a mycelial disc (1-cm diameter) was taken from the 

periphery of an actively growing agar culture and placed at the center   of   9-cm Petri dish containing 15 ml of PDA 

or  CMA. Five essential oils, namely  Eucalyptus (Eucalyptus globulus), Lemon Tea  Tree  (  Melaleuca 

alternifolia), Peppermint  ( Mentha piperita ) Lemon  (Citrus limonum ) and  Angelica  (Angelica archangelica)   at 

different concentrations (0.5, 1.0, 1.5 and 2.0 %) were added and mixed with the PDA medium before it was 

solidified. The dishes were then quickly   sealed with  parafilm and incubated at 25 ºC. For each treatment, of each 

compound of the tested concentrations, eight replicates of Petri dish cultures were  used. Control treatments 

consisted of Petri dishes inoculated with the fungus but treated with distilled water instead of a volatile oil. After a -

7-day-incubation at 25ºC, the diameters of the fungal colonies was   recorded. 
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Type of activity of volatile oils (fungistatic or fungicidal)   against R. solani   growth in vitro evaluation:  
The aforementioned experiment was  repeated once more and treated cultures were observed 7 days of incubation at 

25ºC. If no mycelial growth was   observed, then   Parafilm sealing was removed from the dishes and kept for an 

additional week under same conditions and the observed for the mycelia growth. Volatile oil was   considered fungi 

static effect when the mycelia grew during the additional incubation period and was considered fungicidal if no 

mycelial growth was detected. 

 

Statistical Analysis: 

All the analyses described were carried out in 4 replicates and the values expressed as mean   standard deviation and 

standard error. Test of significance  was  done using Fischer’s   ‘t’ test. Values of P<0.05 were taken as statistically 

is significant. 

 

Resultrs:- 

Table 1:- Percentage of isolated fungi from tomatos roots using culture media of PDA and CMA   

 Fungi  Growing media (%) Mean Percentage 

(%) PDA CMA 

Aspergillus flavus 19.0 10.0 14.5 

Aspergillus niger 3.0 0.0 1.5 

Aspergillus ochraceous 14.0 3.0 8.5 

Alternaria alternate 0.0 15.0 7.5 

Cladosporium sp. 6.0 3.0 4.5 

Fusarium moniliforme 8.0 1.0 4.5 

Fusarium oxysporum 13.0 7.0 10.0 

Fusarium solani    2.0 5.0 3.5 

Fusarium semitectum 3.0 0.0 1.5 

Penicillium sp. 16.0 4.0 2.0 

Rhizoctonia solani 0.0 11.0 5.5 

Mucor sp. 1.0 7.0 4.0 

Myrothecium sp. 3.0 1.0 2.0 

Macrophomina phaseolina 0.0 1.0 0.5 

Others  6.0 0.0 3.0 

 

Fourteen  fungal genera were isolated  using PDA and CMA medium from tomato roots . Those fungi were 

Aspergillus flavus, Aspergillus niger, Aspergillus ochraceous, Alternaria alternate, Cladosporium sp., Fusarium 

moniliforme, Fusarium oxysporum, Fusarium solani, Mucor sp. Macrophomina phaseolina. The highest percentage 

was recorded on PDA medium with Aspergillus flavus (19.0 %) followed by Penicillium sp.( 16.0% ). On the other 

hand CMA medium gave different percentages of infections fluctuated from 1.0 % with Macrophomina phaseolina 

up to 15.0% with   Alternaria alternate. 

 

Table 2:- Effect of plant essential oils (PEO) on mycelial linear growth (mm) of   R.solani 

 

Essential oils 

 

Mycelia linear growth (mm) / Plant essential oils Concentrations (%) 

 

 

0.5 

% 

Reduction 

 

1.0 

% 

Reduction 

 

1.5 

% 

Reduction 

 

2.0 

% 

Reduction 

Eucalyptus 86.2 a 3.8 54.2b 35.8 38.5 c 51.5 0.00 b 100.0 

Lemon Tea  Tree 84.5 a 5.5 47.3 bc 42.7 40.3c 49.7 0.00b 100.0 

Peppermint 80.3 b 9.7 56.1b 33.9 38.5c 51.5 0.00b 100.0 

Lemon 74.0c 16.0 60.3c 29.7 33.1c 56.9 0.00b 100.0 

Angelica 77.0 b 13.0 57.2c 32.8 27.2d 62.8 0.00b 100.0 

Control 90.0 a 0.0 90.0 a 0.0 90.0 a 0.0 90.0 a 0.0 
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Values followed by the same letter(s) within a column are not significantly different according to Tukey’s  

range test (P=0.05). 
Recorded    data  in Table ( 2 ) concerning  estimation the effect of plant essential oils (PEO ) on mycelial linear 

growth (mm)  of the serious fungus R.solani   the obtained results showed a different reduction  percentages  ( %) 

with each of the tested oils .In case of conc.0.5% with  Lemon the reduction percentage was ( 16.0%),followed by  

Angelica at 13.0%  but in case of  conc.1.5% was 62.0% with Angelica.In case of conc. 2.0%   no  mycelial  growth 

was recorded so the the reduction percentage  was   ( 100.0%). 

 

Table 3:- Determination the type of action of the tested plant essential oils against R.solani. at different    

Concentrations. 

 

Essential  oils 

Mycelia linear growth (mm) / Plant essential oils Concentrations (%) 

Fungicidal Fungi-Static. 

0.5 1.0 1.5 2.0 0.5 1.0 1.5 2.0 

Eucalyptus - + + + - + - - 
Lemon Tea  Tree - + + + - + - - 

Peppermint - - - + - + - - 

Lemon - + - + - - - - 

Angelica - - + + - - - - 

Control nil nil nil nil nil nil nil nil 

Control = without essential oils     

( + ) Positive action              ( - ) Negative action 

 

Tabulated results in Table (  3 )  showed  the type of action of  the tested plant essential  oils against   R. solani  to 

detect  the effect if it is fungicidal or fungistatic in all tested volatile oils the fungicidal  effect was recorded with 

each of the tested volatile oils specially at high concentrations 2.0%.The fungistatic effect can not be detected  only 

at  conc.1.5% with  Lemon Tea  Tree and  Peppermint. 

 

Discussion:- 
The present work showed that, plant essential oils proved to be a fungistatic compounds  at lower dosages, while at 

higher concentrations (1.5 and 2.0%, v/w) against the , they became fungitoxic.  Similar results were obtained by 

(Yanguia, et al.2008 ), who found that the olive oil  can control Rhizoctonia solani and Fusarium solani 100%  

inhibition of mycelial growth extracts from Eucalyptus   were  shown to have fungicidal potential against a large 

number of soil borne fungi ( Abawi, and Widmer, 2000), El Hadrami, 2004, Bailey, Jiskani,2007 and Lazarovits 

2003 ) . Peppermint oil has antibacterial and antifungal properties that have secured it a place in the commercial 

pharmaceutical market (Huang, et.al. 2011). Usually many of essential oils are often fungistatic rather than 

fungicidal. This means that they inhibit  the fungal  growth   of  fungi  when they are exposed to the oil (Trillas, 

2006 , Leslie, and  Summerell,  2006, Samson,  et al.2007, Tsioulpas, 2002 , Sayadi, S. and. Ellouz 1993 and  

Ramyabharathi , 2012), Our results in the following study  are  somewhat  similar to these results with some of the 

tested oils in other research works on essential as reported by ( Weller, et. al. 2002   Samson, et al. 2007).  

Moreover, even at concentrations that caused lower than 100% inhibition of mycelial growth, was   observed. 

Samson, et al. (  2007 ) reported the method to identifiy Aspergilli  spp. it is a special tools used to differentiate 

between different isolates  in relation to the effect of essential oils .further work must offered for using essential oils 

in biocontrol to avoid the risk of pesticides on human health (Ramezani,2002 and Huang et al., 2011).  Reduction 

rate   of R. solani pathogen   was  increased by increasing the concentration of essential oils in the growth media. 

These results are in-agreement with those reported by Yanguia et al.(2008).The obtained results showed that Lemon 

Tea  Tree and Peppermint gave a clear inhibition in mycelial growth and this results are in agreement with that 

reported by the earlier workers (Ramezani,2002 ,  El-Wakil et al.,2011, Huang et al., 2011 and Barbera   et.al.2014 ). 
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