
J. Plant Prot. and Path., Mansoura Univ.,Vol.3(1):   , 2012 

 

 

EFFECT OF BIOCONTROL AGENTS AND NATURAL PLANT 

EXTRACTS AND OILS ON THE GROWTH OF Rhizoctonia 
solani, A PATHOGEN ON TOMATO, IN VITRO 
 
Elsheshtawi, A. M.*; T. E. El-Gazzar**; A. H. AbouTabl* and  
M. A. Ebid* 
* Plant Pathology Department, Faculty of Agriculture, Mansoura 

University, Mansoura, Egypt 

** Department of Vegetables and Floriculture, Faculty of Agriculture, 
Mansoura University, Mansoura, Egypt 

 

 

ABSTRACT  

 
Survey on damping off and w ilt diseases of tomato caused by Rhizoctonia 

solani w as conducted at 6 counties in Dakahlia governorate, Egypt.  A higher 
percentage of disease incidence (DI) w as detected in tomato beds in open fields when 
compared w ith seedlings produced in plastic trays at commercial nurseries in 
greenhouses. Disease incidence ranged from 0-18% in the surveyed fields. The 
highest DI ratios w ere found in Bany Ebaid, El-Manzala and Belqas Counties; w hile 
low er DI percentages (0-12%) w ere recorded in counties of ElMansoura, Talkha and 
Aga. Data obtained in this study show ed high antagonistic effect of Trichoderma 
viride, T. harzianum and T. hamatum that caused a significant reduction in the linear 
grow th of R. solani ranged from 62.5% to 72.73% after 7 days of incubation. 
Gliocladium roseum had the least inhibition effect of the linear grow th of the pathogen 
(40.91%). All plant extracts caused significant reduction in the linear grow th of R. 
solani, w hich ranged from 18.89% to 100% after 7 days of incubation. Mint, onion, 
rocket, cinnamon and cabbage extracts caused a complete inhibition of the pathogen 
grow th at 0.25 and 0.50 concentrations. Ginger extract caused inhibition ranged from 
36.36% to 85.56%. Rocket and pepper extracts w ere ranked the least inhibitors of R. 
solani linear grow th.   
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INTRODUCTION  

 
Rhizoctonia solani is  a fungal pathogen caus ing cons iderable 

reduction in both yield quality and quantity in tomato grown in the field and in 

the greenhouse.  It causes seedling damping off, root rot and crown rot 
especially in the Nile Delta. The deleterious damage occurs  in all s tages of 
tomato growth especially in seedlings in the nurseries  or in fields  after 

transplanting. It is  widely spread in many parts  of the world, and Egypt as  well 
especially in Dakahlia and the newly reclaimed lands (Abd El-Wahab, 2004 
and Morsy, 2005).  

Biological control had attracted the interes t because of increas ing 
regulations and restrictions against pesticides and also unsuccessful control 
attempts  by other control means. Biological control of soil-borne pathogens 

by antagonistic microorganisms is  promis ing because these pathogens are 
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difficult to be controlled with fungicides (Moussa et al.et al., 2006 & 2007). 
The excessive use of broad spectrum or pers is tent chemicals  might result in 

soil contamination, fungicidal res is tance or other harmful effects . Biological 
control is  usually more enduring with no toxic res idue in nature’s  food chains , 
safe for application, and cheaper in cost (Maloy, 1993). The use of plant 

extracts , i.e. juice, oil or purified known materials  is  a new approach that 
show promis ing results  in controlling certain plant diseases with less  
environmental pollution (Aly, 2003; Sehajpal et al.et al., 2009). The present 

investigation was conducted to: 1) survey for the Rhizoctonia s tem canker 
and root-rot diseases in tomato seedlings and plants  in the nurseries  and 
open fields  in some counties  of Dakahlia Governorate, Egypt; 2) isolate, 

purify and identify the causal microorganisms,  3)  determine the effects  of 
different plant extracts  and phyto-essential oils on radial growth of R. solani in 
vitro. 

 

MATERIALS AND METHODS 
 

Survey, isolation, purification and identification of the pathogen: 
Tomato plants  showing damping-off disease symptoms were surveyed 

in tomato nurseries  and fields  in different counties  of Dakahlia governorate, 

Egypt to record the levels  of the disease incidence. Four diseased plants  of 
each disease symptom were collected in plas tic bags, brought to the 
laboratory for isolating the disease-causing fungi including R. solani. Isolation 

was done by picking off mycelial growth from diseased tomato seedlings and 
plant roots , then transferred to the surface of Potato Dextrose Agar medium 
(PDA) amended with Rose-Bengal (0.003 %) and s treptomycin sulfate (0.01 

%) in Petri dishes and incubated on 20±2°C for 4-7 days in complete 
darkness (Clarkson, et al. et al.2002). R. solani was isolated as  predominant 
fungus from all diseased tomato plants  and was identified on the typical 

characteris tics  as  mycelium brownish, septate and forming new growth at 
right angle with long cell. The above characteris tics agreed more closely with 
Rhizoctonia solani Kuhn. The purified fungal isolates  were identified by Dept. 

of Plant Pathology, Faculty of Agriculture, EL-Mansoura Univers ity. PDA 
s lants  from isolated fungus were kept in refrigerator on 4°C for further 
s tudies . 

 
Effect of antagonistic fungal cultures and filtrate.  

Five fungal antagonis ts  of T. viride, T. harz ianum, T. hamatum, G. 

roseum, and G. virens Isolated from the rhizosphere zones of healthy tomato 
plants  grown in Dakahlia governorate. The inhibitory effects  of these 
antagonis tic fungi and its  filtrate on radial growth of R. solani were s tudied. 

Each of the obtained fungal antagonis ts  was grown on PDA for 5-7 days at 
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(25±2°C), the fungal pathogen was grown on PDA for 5-7 days at (20±2°C) in 

darkness. The antagonis tic effect of each used antagonis t on the pathogen 
was done through us ing one disc (5 mm. in diameter) of the antagonist facing 
one disc (5 mm. in diameter) of the pathogen on the PDA surface and 

relatively closed to the periphery of each plate. The untreated control 
treatment was done on the same medium in Petri dishes by growing one disc 
of the pathogenic fungus in the same place but there was fungal free disc. 

Three replicates  were used.  
Culture filtrates  of antagonistic fungi were prepared from liquid cultures  

that filtrated through filter paper (Whatman's  No.1), centrifuged at 12000 rpm 

for 30 min., and s terilized by us ing membrane filter of pore s ize of 0.22 µm. 
The resulted filtrates  were kept in s terilized dark bottles  in refrigerator at 5°C 
until us ing. Then were mixed with PDA at 48

°
C to obtain concentrations of 0, 

10, 25 and 50 %, then poured in Petri dishes (9 cm diameter) three replicates  
of each treatment. Plates  were inoculated with discs(5 mm diameter) from 7 
days old culture placed in the center of each plate, then incubated at 20±2

°
C, 

Average of radial growth was recorded after 7 days compared with the 
untreated control % when mycelial growth covered the surface of control 
treatment. Inhibition of growth was calculated in relation to the growth in the 

control as  described before. All plates  were incubated at (20±2°C) in dark for 
7 days after inoculation; the diameter average of growing zone of the 
pathogenic the fungus was recorded as described before. 
Effect of essential oils and plant extracts.  

      Six commercial essential oils ; Cinnamon (Cinnamomum 
zeylanicum), Garlic (Allium sativum); Ginger (Zingiber officinale), Mint 
(Mentha spicata) Onion (Allium cepae) and Citronella (Pelargonium citrosum) 

were tes ted for their antifungal activity at three concentrations 0.25, 0.50 and 
0.75% (v/v) mixed with PDA medium, after autoclaving with 0.5% of Tween-
80 (v/v) to enhance oil solubility, then the essential oil concentrates  were 

added before solidifying, then poured in s terile Petri dishes (9cm diameter). 
Three replicates  for each concentrate were used. The same procedure was 
done with seven plant extracts  (red onion peels , cabbage, rocket, mint, 

pepper and cinnamon bark. The extracts  were prepared from dry parts  were 
soaked in dis tilled water at the rate of 1:2 (w/v), then were mixed with PDA at 
48°C to obtain concentrations of 0, 10, 25 and 50 % with 0.5% of Tween-80 

(v/v) to enhance extract solubility. Control treatment was done by mixing PDA 
with tween-80 only without adding any essential oil. All plates  were left for 30 
min to be solidified before inoculation with 5 mm diameter discs  taken from 7 

days old culture of the pathogen. Average of radial growth was recorded after 
7 days and compared with the untreated control (De-Billerbeck, et al 2001). 
The percentage of inhibition was calculated on the bas is  of growth in the 

control plates  us ing the express ion:     
% Mycelial inhibition = ( X - Y / X ) ×100 

Where X and Y are the average diameters  of mycelial colonies  in control and 

treated fungal sets . 
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Statistical analysis:Statis tically, the obtained data were subjected to 
analys is  of variance (ANOVA); Gomez and Gomez, (1984); followed by 

Duncan's  multiple range tes ts  to compare means (Duncan, 1955). 
 

 
 

RESULTS 

 
 

Survey of disease incidence 
Data presented in Table (1), indicated percentages of fungi isolated 

from tomato seedlings and plants . Data are presented as  value and its  

percentage between brackets .  
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Samples of seedlings and plants  from s ix counties  of EL-Mansoura, Talkha, 
El-Manzalla, Bany Ebeid, Belqas and Aga at Dakahlia governorate were 

assessed and total numbers  of fungi recovered from each sample were 
varied among seedlings from nurseries  and plants  from tomato fields . The 
total number ranged from 11 to 20 infected pieces out of 100 pieces 

assessed from each sample. Fungi recovered on PDA agar plates  were R. 
solani, Fusarium  spp, Pythium  spp, Trichoderma spp, Penicillium  and few 
other saprophytic fungi. R. solani was recovered in all plated plant pieces 

from all samples represent all s ix counties  in Dakahlia governorate. 
Percentages of R. solani were varied in seedling samples and plants ; the 
high percentage of R. solani was 27.27% in seedling samples from El-

Mansoura county and 42.86% in mature plant samples from Bany Ebaid 
county while the lower percentage (14.29%) was recovered from seedling 
samples from Talkha county and 15% in tomato mature plant samples from 

Aga county. R. solani was followed by Fusarium  spp; Pythium  spp, Rhizopus 
spp in higher percentage while Sclerotium  rolfsii, Trichoderma spp, 
Penicillium  and other fungi were detected in moderate to lower percentages.   

Effect of antagonistic fungal cultures and filtrate.  
Data presented in Table (2) showed s ignificant differences among 

treatments  of antagonism between each of the five fungal species  and R. 
solani. The antagonistic effect of the five fungi was determined after 3 periods 

of incubation (3, 5 and 7 days). T. viride, T. harz ianum and T. hamatum 
caused a s ignificant reduction in linear growth of R. solani ranged from 62.5% 
to 72.73% as inhibition percentages after 7 days of incubation. G. virens and 

G. roseum had also s ignificant effect to reduce the linear growth of the 
pathogen but G. virens was more or less  like Trichoderma species  but G. 
roseum showed the lowest effect in reduction of linear growth of the pathogen 

(5.2cm = 40.91% inhibition). In comparison with control treatment (R. solani) 
the highest reductions in R. solani colony linear growth after 7days were 3.3, 
2.4, 2.4, 2.4 and 5.2 cm compared with the control linear growth (8.8 cm) 

after treatment with the previous five fungal species , respectively     
Also; Data presented in Table (2) showed that culture filtrates  of five 

fungal species  of T. viride, T. harz ianum , T. hamatum , G. virens, G. roseum  

had a s ignificant differences among treatments  of antagonism between each 
of the five fungal species  and R. solani. The antagonis tic effect of the five 
fungal filtrates were determined for each dilution after 7days incubation for 

the fungal filtrates  and 24 hr incubation for bacterial cultures  filtrates  agains t 
R. solani. Culture filtrates of T. viride, T. harz ianum and T. hamatum caused 
a s ignificant reduction ranged from 1.2 cm (inhibition = 86.67%) to 1.5 cm 

(inhibition = 83.33% in linear growth of R. solani compared with control (8.6 to 
9 cm) in all dilutions 10, 25 and 50%. However; the higher s ignificant 
reduction among Trichoderma species  was observed in T. viride in the 

treatments  of culture filtrates ,10 and 25 % but these differences were non-

:الحزف %001 تغٍٍز حجم  :مىسّق  

:الأول  :البادئت السطز  :مىسّق المسافت   

60.1 سم

:الخط دون غامق، خط اللغت :مىسّق  

العزبٍت  :وغٍزها دون غامق، تغٍٍز حجم

:الحزف %001

:الحزف %001 تغٍٍز حجم  :مىسّق  

:الخط دون غامق، خط اللغت :مىسّق  

العزبٍت  :وغٍزها دون غامق، تغٍٍز حجم

:الحزف %001

:الحزف %001 تغٍٍز حجم  :مىسّق  

:الخط دون غامق، خط اللغت :مىسّق  

العزبٍت  :وغٍزها دون غامق، تغٍٍز حجم

:الحزف %001

:الحزف %001 تغٍٍز حجم  :مىسّق  
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،Arial 10  وقطت، (افتزاضً)  :الخط  :مىسّق  

 10 Arial، غامق، خط اللغت العزبٍت  :وغٍزها 

:الحزف %001 وقطت، غامق، تغٍٍز حجم 

،Arial 10  وقطت، (افتزاضً)  :الخط  :مىسّق  

 10 Arial، غامق، خط اللغت العزبٍت  :وغٍزها 

:الحزف %001 وقطت، غامق، تغٍٍز حجم 

:الخط 10  وقطت، غامق، خط اللغت :مىسّق  

العزبٍت  :وغٍزها 10  وقطت، غامق، تغٍٍز

:الحزف %001 حجم 

:الخط 10  وقطت، غامق، خط اللغت :مىسّق  

العزبٍت  :وغٍزها 10  وقطت، غامق، تغٍٍز

:الحزف %001 حجم 

:الخط 10  وقطت، غامق، خط اللغت :مىسّق  

العزبٍت  :وغٍزها 10  وقطت، غامق، تغٍٍز

:الحزف %001 حجم 

:الخط 10  وقطت، غامق، خط اللغت :مىسّق  

العزبٍت  :وغٍزها 10  وقطت، غامق، تغٍٍز

:الحزف %001 حجم 

:الحزف %001 تغٍٍز حجم  :مىسّق  

:الخط 10  وقطت، غامق، خط اللغت :مىسّق  

العزبٍت  :وغٍزها 10  وقطت، غامق، تغٍٍز

:الحزف %001 حجم 

:الحزف %001 تغٍٍز حجم  :مىسّق  

:الخط 10  وقطت، غامق، خط اللغت :مىسّق  

العزبٍت  :وغٍزها 10  وقطت، غامق، تغٍٍز

:الحزف %001 حجم 

:الخط 10  وقطت، غامق، خط اللغت :مىسّق  

العزبٍت  :وغٍزها 10  وقطت، غامق، تغٍٍز

:الحزف %001 حجم 

s ignificant among these isolates  at 50% dilution.  G. virens and G. roseum 

had also s ignificant effect to reduce the linear growth of the pathogen but G. 
roseum had more effect at 50% dilutions (inhibition = 97.98%). In general; 
data indicated that culture filtrates  of all tes ted fungi were more effective in 

their toxic effect and suppress ion of R. solani by increas ing their 
concentration or reduction of the dilution compared with the control treatment 
(without culture filtrate). 

Effect of essential oils on radial growth of R. solani  
Data presented in Table (3), indicated that s ix different essential oils  of  

Onion, Citronella, Cinnamon, Mint, Garlic and Ginger were used in control 

experiment to examine their ability to suppress it's  the growth of  R. solani 
and to be used as safe chemicals  for the control of R. solani in the 
subsequent greenhouse and field experiments . Three concentrations of the 

essential oils  (0.25, 0.50 and 0.75) were use in this  experiment. Significant 
differences among treatments  of the tes ted oils  and R. solani (control). The 
fungicidal effect of the oils  was determined after 7 days. All oils  caused a 

s ignificant reduction in linear growth of R. solani ranged from 17.05% to 
100% as inhibition percentages after 7 days of incubation. Citronella, 
Cinnamon and Mint oils  were the best oils  tes ted and caused a complete 

inhibition at 0.50 and 0.75 concentrations followed by onion oil that caused 
inhibition percentages ranged from 22.35% to 52.22%. Garlic and ginger oils  
had the lowest effect compared with other oils . 
Effect of plant extracts on radial growth of R. solani  

Data presented in Table (4), indicated that s ix different plant extracts  
of Mint, Onion, Rocket, Cinnamon, Cabbage, Garlic and Pepper were used in 
control experiment to examine their ability to suppress the growth of R. solani 

and to be used as safe compounds for the control of R. solani in the 
subsequent greenhouse and field experiments . Three concentrations of the 
essential oils  (0.10, 0.25 and 0.50) were used in this  experiment. Significant 

differences among treatments  of the tes ted oils  and R. solani (control). The 
fungicidal effect of oils  was determined after 7 days. All plant extracts  caused 
s ignificant reduction in linear growth of R. solani ranged from 18.89% to 

100% as inhibition percentages after 7 days of incubation. Mint, Onion, 
Rocket, Cinnamon and Cabbage plant extracts  were the best oils  tes ted and 
caused a complete inhibition at 0.25 and 0.50 concentrations. Ginger extract 

that caused inhibition percentages ranged from 36.36% to 85.56%. Rocket 
and Pepper plant extracts  were ranked the lowest in percentages of R. solani 
linear growth inhibition. The maximum inhibitions were caused by Rocket and 

Pepper extracts  at concentration 0.5% were 68.89% and 74.44%; 
respectively.   

  

:الأول  :البادئت السطز  :مىسّق المسافت   

60.1 سم

:الخط دون غامق، خط اللغت :مىسّق  

العزبٍت  :وغٍزها دون غامق، تغٍٍز حجم

:الحزف %001

:الحزف %001 تغٍٍز حجم  :مىسّق  

:الأول  :البادئت السطز  :مىسّق المسافت   

60.1 سم

:الخط دون غامق، خط اللغت :مىسّق  

العزبٍت  :وغٍزها دون غامق، تغٍٍز حجم

:الحزف %001

:الحزف %001 تغٍٍز حجم  :مىسّق  
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Table (1): Common dominant fungi in tomato seedlings and plants collected from fields in 

different location at  
Dakahlia governorate counties. 

Isolated fungi 
Percentages of  fungi isolated from infected tomato seedlings and plants roots 

AAll--MMaannssoouurr aa     TTaa llkkhhaa   AAll--MMaannzzaa llllaa   BBaannyy  EEbbaa iidd  BBee llqqaass   AAggaa   

  SSeeeeddlliinnggss   PPllaannttss   SSeeeeddlliinnggss   PPllaannttss   SSeeeeddlliinnggss   PPllaannttss   SSeeeeddlliinnggss   PPllaannttss   SSeeeeddlliinnggss   PPllaannttss   SSeeeeddlliinnggss   PPllaannttss   

R. Solani 33**   

((2277 ..2277 ))** **   
44   

((2255 ..0000 ))  
22   

((1144 ..2299 ))  
33   

((1177 ..6655 ))  
22   

1166 ..6677 ))  
33   

((1177 ..6655 ))  
22   

((1155 ..3388 ))  
66   

((4422 ..8866 ))  
44   

((2211 ..0055 ))  
44   

((2211 ..0055 ))  
33   

((2255 ..0000 ))  
33   

((1155 ..0000 ))  

Fusarium   
spp 

11   

((99 ..0099 ))  
22   

((1122 ..5500 ))  
11   

((77 ..1144 ))  
33   

((1177 ..6655 ))  
00   

((00 ..0000 ))  
44   

((2233 ..5533   
00   

((00 ..0000 ))  
11   

((77 ..1144 ))  
00   

((00 ..0000 ))  
22   

((1100 ..5533 ))  
11   

((88 ..3333 ))  
44   

((2200 ..0000 ))  

Pythium spp 00   

((00 ..0000 ))  
11   

((66 ..2255 ))  
11   

((77 ..1144 ))  
00   

((00 ..0000 ))  
11   

((88 ..3333 ))  
22   

((1111 ..7766   
11   

((77 ..6699 ))  
00   

((00 ..0000 ))  
22   

((1100 ..5533 ))  
11   

((55 ..2266 ))  
00   

((00 ..0000 ))  
11   

((55 ..0000 ))  

Sclerotium 
rolfsii 

00   

((00 ..0000 ))  
11   

((66 ..2255 ))  
00   

((00 ..0000 ))  
11   

((55 ..8888 ))  
00   

((00 ..0000 ))  
00   

((00 ..0000 ))  
11   

((77 ..6699 ))  
22   

((1144 ..2299 ))  
00   

((00 ..0000 ))  
11   

((55 ..2266 ))  
00   

((00 ..0000 ))  
22   

((1100 ..0000 ))  

Rhizopus  
spp 

33   

((2277 ..2277 ))  
11   

((66 ..2255 ))  
22   

((1144 ..2299 ))  
44   

((2233 ..5533 ))  
22   

((1166 ..6677 ))  
22   

((1111 ..7766 ))  
22   

((1155 ..3388 ))  
22   

((1144 ..2299 ))  
44   

((2211 ..0055 ))  
33   

((1155 ..7799 ))  
22   

((1166 ..6677 ))  
33   

((1155 ..0000 ))  

Trichoderma 
spp 

11   

((99 ..0099 ))  
33   

((1188 ..7755 ))  
11   

((77 ..1144 ))  
22   

((1111 ..7766 ))  
00   

((00 ..0000 ))  
22   

((1111 ..7766 ))  
11   

((77 ..6699 ))  
00   

((00 ..0000 ))  
22   

((1100 ..5533 ))  
11   

((55 ..2266 ))  
11   

((88 ..3333 ))  
33   

((1155 ..0000 ))  

Pencillium  
spp 

11   

((99 ..0099 ))  
22   

((1122 ..5500 ))  
33   

((2211 ..4433 ))  
11   

((55 ..8888 ))  
22   

((1166 ..6677 ))  
11   

((55 ..8888 ))  
22   

((1155 ..3388 ))  
11   

((77 ..1144 ))  
22   

((1100 ..5533 ))  
22   

((1100 ..5533 ))  
11   

((88 ..3333 ))  
11   

((55 ..0000 ))  

Other fungi 22   

((1188 ..1188 ))  
22   

((1122 ..5500 ))  
44   

((2288 ..5577 ))  
33   

((1177 ..6655 ))  
55   

((4411 ..6677 ))  
33   

((1177 ..6655 ))  
44   

((3300 ..7777 ))  
22   

((1144 ..2299 ))  
55   

((2266 ..3322 ))  
55   

((2266 ..3322 ))  
44   

((3333 ..3333 ))  
33   

((1155 ..0000 ))  

Total 1111   

((110000 ))  
1166   

((110000 ))  
1144   

((110000 ))  
1177   

((110000 ))  
1122   

((110000 ))  
1177   

((110000 ))  
1133   

((110000 ))  
1144   

((110000 ))  
1199   

((110000 ))  
1199   

((110000 ))  
1122   

((110000 ))  
2200   

((110000))  

 * Mean number of isolated colonies of 4 replicates  from each location (values in firs t line).  

** Percentage (ins ide brackets) of isolated colonies calculated by dividing number of 
isolated colonies on the total number of isolated colonies (values in the second line). 

:الخط 10  وقطت، خط اللغت العزبٍت :مىسّق  

 :وغٍزها 10  وقطت

،Arial 10  وقطت، خط اللغت :الخط  :مىسّق  

العزبٍت  :وغٍزها 10  وقطت

lairA الخط: :مىسّق  
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Table (2): Effect of fungal antagonist cultures and its filtrates on radial 
growth of R. solani 

Treatments*** 

R. solani radial growth measurement (cm) (inhibition %) 

Incubation period (day) 

  After 3 days After 5 days After 7 days 

T. viride 
C 2.8 ab *(3.45%)** 2.9 c (45.28%) 3.3 c(62.50%) 

F 2.2 d (75.28%) 3.6 b (58.14%) 1.5 c (83.33%) 

T. harzianum 
C 2.4 c (17.24%) 2.3 e (56.60%) 2.4 d(72.73%) 

F 2.6 c (70.79%) 2.6 c (69.77%) 1.2 c (86.67%) 

T. hamatum 
C 2.4 c (17.24%) 2.4 d (54.71%) 2.4 d(72.73%) 
F 1.2 e (86.52%) 1.8 d (79.07%) 1.2 c (86.67%) 

G. virens 
C 2.5 c (13.79%) 2.4 d (54.71%) 2.4 d(72.73%) 
F 3.2 b (64.05%) 0.3 e (96.51%) 2.2 b (75.56%) 

G. roseum 
C 2.7 b (6.89%) 4.9 b (7.55%) 5.2 b(40.91%) 
F 2.6 c (70.79%) 1.3 d (84.88%) 0.2 d(97.78%) 

Control 
C 2.9 a (0%) 5.3 a (0%) 8.8 a(0%) 
F 8.9 a (0 %) 8.6 a (0 %) 9.0 a (0 %) 

L.S.D. 0.36 0.51 0.35 
LLeetttteerrss  ffoolllloowweedd  tthhee  vvaalluuee  aarree  DDuunnccaann''ss  ssttaattiissttiiccaall  aannaallyyssiiss  ffoorr  ddiiffffeerreenncceess  aammoonngg  vv aalluueess  

mmeeaannss..****  vvaalluueess  bbeettwweeeenn  bbrraacckkeettss  aarree  ppeerrcceennttaaggee  ggrroowwtthh  iinnhhiibbiittiioonn..  ******  CC==  ffuunnggaall  

ccuullttuurree;;  FF==  ffuunnggaall  ccuullttuurree  ffiillttrraattee..    
Table (2): Effect of fungal antagonist cultures and its filtrates on radial 
growth of R. solani 

Treatments*** 

R. solani radial growth measurement (cm) 

(inhibition %) 

Incubation period (day) 

After 3 days After 5 days After 7 days 

T. viride 

C 
2.8 ab *(3.45%)** 

2.9 c 
(45.28%) 3.3 c(62.50%) 

F 
2.2 d (75.28%) 

3.6 b 
(58.14%) 1.5 c (83.33%) 

T. harz ianum 

C 
2.4 c (17.24%) 

2.3 e 

(56.60%) 2.4 d(72.73%) 

F 
2.6 c (70.79%) 

2.6 c 
(69.77%) 1.2 c (86.67%) 

T. hamatum 
C 

2.4 c (17.24%) 
2.4 d 

(54.71%) 2.4 d(72.73%) 

F 
1.2 e (86.52%) 

1.8 d 

(79.07%) 1.2 c (86.67%) 

G. virens 

C 
2.5 c (13.79%) 

2.4 d 
(54.71%) 2.4 d(72.73%) 

F 
3.2 b (64.05%) 

0.3 e 
(96.51%) 2.2 b (75.56%) 

G. roseum 

C 2.7 b (6.89%) 4.9 b (7.55%) 5.2 b(40.91%) 

F 
2.6 c (70.79%) 

1.3 d 
(84.88%) 0.2 d(97.78%) 

Control 
C 2.9 a (0%) 5.3 a (0%) 8.8 a(0%) 

F 8.9 a (0 %) 8.6 a (0 %) 9.0 a (0 %) 

...مىسّق

...مىسّق

مىسّق ...جدول 

...مىسّق

...مىسّق

...مىسّق

...مىسّق

...مىسّق

...مىسّق

...مىسّق

...مىسّق

...مىسّق

...مىسّق

...مىسّق

...مىسّق

...مىسّق

...مىسّق

...مىسّق

...مىسّق

...مىسّق

...مىسّق

...مىسّق

...مىسّق

...مىسّق

...مىسّق

...مىسّق

...مىسّق

...مىسّق

...مىسّق

...مىسّق

...مىسّق

...مىسّق

...مىسّق

...مىسّق

...مىسّق

...مىسّق

...مىسّق

...مىسّق

...مىسّق

...مىسّق
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:الخط 10  وقطت، مائل، خط اللغت :مىسّق  

العزبٍت  :وغٍزها 10  وقطت، مائل، تغٍٍز حجم

:الحزف %001

الٍسار للٍمٍه :مىسّق  

:الخط 10  وقطت، مائل، خط اللغت :مىسّق  

العزبٍت  :وغٍزها 10  وقطت، مائل

:الخط 13  وقطت، مائل، خط اللغت :مىسّق  

العزبٍت  :وغٍزها 15.5  وقطت، مائل، تغٍٍز

:الحزف %001 حجم 

،Arial 10  وقطت، (افتزاضً)  :الخط  :مىسّق  

 10 Arial، غامق، خط اللغت العزبٍت  :وغٍزها 

وقطت، غامق

الٍسار للٍمٍه :مىسّق  

،Arial 10  وقطت، (افتزاضً)  :الخط  :مىسّق  

 10 Arial، غامق، خط اللغت العزبٍت  :وغٍزها 

وقطت، غامق

L.S.D. 0.36 0.51 0.35 

  

Effect of essential oils on radial growth of R. solani  

Data presented in Table (3), indicated that s ix different essential oils  of  
Onion, Citronella, Cinnamon, Mint, Garlic and Ginger were used in control 
experiment to examine their ability to suppress it's  the growth of  R. solani 

and to be used as safe chemicals  for the control of R. solani in the 
subsequent greenhouse and field experiments . Three concentrations of the 
essential oils  (0.25, 0.50 and 0.75) were use in this  experiment. Significant 

differences among treatments  of the tes ted oils  and R. solani (control). The 
fungicidal effect of the oils  was determined after 7 days. All oils  caused a 
s ignificant reduction in linear growth of R. solani ranged from 17.05% to 

100% as inhibition percentages after 7 days of incubation. Citronella, 
Cinnamon and Mint oils  were the best oils  tes ted and caused a complete 
inhibition at 0.50 and 0.75 concentrations followed by onion oil that caused 

inhibition percentages ranged from 22.35% to 52.22%. Garlic and ginger oils  
had the lowest effect compared with other oils . 
Effect of plant extracts on radial growth of R. solani  

Data presented in Table (4), indicated that s ix different plant extracts  
of Mint, Onion, Rocket, Cinnamon, Cabbage, Garlic and Pepper were used in 
control experiment to examine their ability to suppress the growth of R. solani 

and to be used as safe compounds for the control of R. solani in the 
subsequent greenhouse and field experiments . Three concentrations of the 
essential oils  (0.10, 0.25 and 0.50) were used in this  experiment. Significant 

differences among treatments  of the tes ted oils  and R. solani (control). The 
fungicidal effect of oils  was determined after 7 days. All plant extracts  caused 
s ignificant reduction in linear growth of R. solani ranged from 18.89% to 

100% as inhibition percentages after 7 days of incubation. Mint, Onion, 
Rocket, Cinnamon and Cabbage plant extracts  were the best oils  tes ted and 
caused a complete inhibition at 0.25 and 0.50 concentrations. Ginger extract 

that caused inhibition percentages ranged from 36.36% to 85.56%. Rocket 
and Pepper plant extracts  were ranked the lowest in percentages of R. solani 
linear growth inhibition. The maximum inhibitions were caused by Rocket and 

Pepper extracts  at concentration 0.5% were 68.89% and 74.44%; 
respectively.   

  

TTaabbllee   ((33 ))::  EEffffeecc tt  ooff  eesssseennttiiaa ll  ooiillss   oonn  rr aaddiiaa ll  ggrr ooww tthh  ooff  RR..  ssoollaannii  

Oil Treatments 

R. solani radial growth measurement (cm) 

(Inhibition %) 

Essential oils  concentration 

0.25 .500 0.75 

Onion 
6.6 c  

(22.35%) 
5.2 c  

(42.22%) 
4.3 d 

(52.22%) 

Citronella 
0.0 e 

(100 %) 
0.0 e 

(100 %) 
0.0 d 
(100 %) 

Cinnamon 
0.0 e  

(100 %) 
0.0 e 
(100 %) 

0.0 d 
(100 %) 

Mint 
2.5 d  

(71.59%) 
0.0 e 

(100%) 
0.0 d 
(100 %) 

:الأسطز  مفزد تباعذ  :مىسّق  

،Arial 10  وقطت، (افتزاضً)  :الخط  :مىسّق  

،Arial 10  وقطت، خط اللغت العزبٍت  :وغٍزها 

:الحزف %001 تغٍٍز حجم 

:الخط 7  وقطت، خط اللغت العزبٍت :مىسّق  

 :وغٍزها 7  وقطت

:الخط 8.5  وقطت، خط اللغت العزبٍت :مىسّق  

 :وغٍزها 8.5  وقطت

متوسط :مىسّق  

مىسّق جدول 

:الخط 8.5  وقطت، خط اللغت العزبٍت :مىسّق  

 :وغٍزها 8.5  وقطت

:الخط 8.5  وقطت، خط اللغت العزبٍت :مىسّق  

 :وغٍزها 8.5  وقطت

:منسقة  تعذاداث وقطٍت ورقمٍت

:منسقة  تعذاداث وقطٍت ورقمٍت

:منسقة  تعذاداث وقطٍت ورقمٍت

:منسقة  تعذاداث وقطٍت ورقمٍت

:منسقة  تعذاداث وقطٍت ورقمٍت
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Garlic 
7.3 b  

(17.05%) 
6.2 b 

 (31.11%) 
 5.3 c 

 (41.11 %) 

Ginger 
8.5 a  

(3.41%) 
7.3 b 

(18.89%) 
6.2 b 

(31.11 %) 

Control 
8.8 a  

(0 %) 

9.0 a 

(0 %) 

9.0 a 

(0 %) 

L.S.D. 0.39 0.38 0.39 

**   LLee ttttee rrss   ffoo ll lloowweedd   tthhee   vvaa lluuee   aa rree   DDuunnccaann ''ss   ss ttaa ttiiss ttiiccaa ll  aannaa llyyss iiss   ffoo rr  dd ii ffffee rreenncceess   

aamm oonngg   vvaa lluueess   mm eeaannss ..** **   vvaa lluueess   bbee ttwweeeenn   bb rraacckkee ttss   aa rree   ppee rrcceenn ttaaggee   gg rroowwtthh   

iinnhh iibb ii ttiioonn ..  ** ** **   CC==  ffuunnggaa ll  ccuu llttuu rree ;;  FF==  ffuunnggaa ll  ccuu llttuu rree   ffii ll ttrraa ttee ..  

كشٍذة صغٍزة :مىسّق  

:الخط 10  وقطت، خط اللغت العزبٍت :مىسّق  

:الحزف  :وغٍزها 10  وقطت، تغٍٍز حجم 

%001

:الحزف %001 تغٍٍز حجم  :مىسّق  

:الخط 10  وقطت، خط اللغت العزبٍت :مىسّق  
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...مىسّق

...مىسّق

...مىسّق

...مىسّق

...مىسّق

...مىسّق

TTaabbllee   ((33 ))::  EEffffeecc tt  ooff  eesssseennttiiaa ll  ooiillss   oonn  rr aaddiiaa ll  ggrr ooww tthh  ooff  RR..  ssoollaannii  

Oil Treatments 

R. solani radial growth measurement (cm) 
(Inhibition %) 

Essential oils  concentration 

0.25 0.50 0.75 

Onion 
6.6 c  

(22.35%) 

5.2 c  

(42.22%) 

4.3 d 

(52.22%) 

Citronella 
0.0 e 

(100 %) 
0.0 e 

(100 %) 
0.0d 

(100 %) 

Cinnamon 
0.0e  

(100 %) 
0.0e 

(100 %) 
0.0d 

(100 %) 

Mint 
2.5 d  

(71.59%) 

0.0 e 

(100%) 

0.0d 

(100 %) 

Garlic 
7.3 b  

(17.05%) 
6.2 b 

 (31.11%) 
 5.3 c 

 (41.11 %) 

Ginger 
8.5 a  

(3.41%) 
7.3 b 

(18.89%) 
6.2 b 

(31.11 %) 

Control 
8.8 a  

(0 %) 

9.0 a 

(0 %) 

9.0 a 

(0 %) 

L.S.D. 0.39 0.38 0.39 

  

TTaabbllee   ((44 ))::  EEffffeecc tt  ooff  ppllaanntt  eexx ttrr aacc ttss   oonn  rr aaddiiaa ll  ggrr ooww tthh  ooff  RR..  ssoollaannii..  

Plant extracts 
Treatments 

R. solani radial growth measurement (cm) 
(Inhibition %) 

Plant extract concentration 

0.10 0.25 0.50 

Mint 
2.3 c 

(73.86%) 

0.0 f 

(100 %) 

0.0c 

(100 %) 

Onion 
2.3 c 

(73.86%) 
1.3 e 

(85.56 %) 
0.0 c 

(100 %) 

Rocket 
7.3 a 

(18.89 %) 
4.8 b 

(45.46 %) 
2.8 a 

(68.89 %) 

Cinnamon 
3.0 c 

(65.91%) 

0.0 f 

(100 %) 

0.0c 

(100 %) 

Cabbage 
3.3 c 

(63.33 %) 
1.3 d 

(85.23 %) 
0.0 c 

(100 %) 

Ginger 
5.6 a 

(36.36 %) 
2.3 d 

(74.44 %) 
1.3 b 

(85.56 %) 

Pepper 
4.3 b 

(52.22 %) 

2.5 c 

(71.59 %) 

2.3 a 

(74.44 %) 

Control 
8.8 a 
(0 %) 

9.0 a 
(0 %) 

9.0 a 
(0 %) 

L.S.D. 0.39 0.66 0.54 

  

TTaabbllee   ((44 ))::  EEffffeecc tt  ooff  ppllaanntt  eexx ttrr aacc ttss   oonn  rr aaddiiaa ll  ggrr ooww tthh  ooff  RR..  ssoollaannii..  

Plant extracts Treatments 
R. solani radial growth measurement (cm) 

(Inhibition %) 
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...مىسّق
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...مىسّق
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Plant extract concentration 

0.10 0.25 0.50 

Mint 
2.3 c 

(73.86%) 
0.0 f 

(100 %) 
0.0 c 

(100 %) 

Onion 
2.3 c 

(73.86%) 
1.3 e 

(85.56 %) 
0.0 c 

(100 %) 

Rocket 
7.3 a 

(18.89 %) 
4.8 b 

(45.46 %) 
2.8 a 

(68.89 %) 

Cinnamon 
3.0 c 

(65.91%) 
0.0 f 

(100 %) 
0.0 c 

(100 %) 

Cabbage 
3.3 c 

(63.33 %) 
1.3 d 

(85.23 %) 
0.0 c 

(100 %) 

Ginger 
5.6 a 

(36.36 %) 
2.3 d 

(74.44 %) 
1.3 b 

(85.56 %) 

Pepper 
4.3 b 

(52.22 %) 
2.5 c 

(71.59 %) 
2.3 a 

(74.44 %) 

Control 
8.8 a 
(0 %) 

9.0 a 
(0 %) 

9.0 a 
(0 %) 

L.S.D. 0.39 0.66 0.54 

  
DISCUSSION 

 
The present work deals  with the root rot and s tem canker of tomato 

plants  caused by soil borne pathogens in which R. solani represent the major 

causal pathogen of these disease symptoms in tomato nurseries  and fields  
under soil conditions of Dakahlia governorate, Egypt. One of the main 
obstacles  to the development of tomato production is  the spread of tomato 

fungal diseases that affect production negatively in relation to soaring 
consumption rates  due to rapid population growth.  It is  well known that, 
several fungal diseases attack tomato plants  during all s tages of growth 

caus ing a considerable reduction in both yield quality and quantity. Damping-
off, root rots  and wilting are among the important diseases. Root rot 
pathogens such as Rhizoctonia solani and Sclerotium rolfsii attack the roots  

and s tem base of tomato (AbdEl-Wahab, 2004 and Morsy, 2005). The survey 
results  showed that there is  a rapid outbreak of R. solani causes damping off 
or root rot infection disease symptoms in all tomato seedlings beds and fields  

in counties  surveyed at Dakahlia governorate.  In the beds or greenhouses 
for seedling production at s ix counties  of ELMansoura, Talkha, ElManzalla, 
Bany Ebeid, Belqas and Aga there were a varied disease symptoms showed 

and recorded as disease incidence. The higher ratios  were observed in 
seedlings produced in beds at field soil while the lower ratios  were found in 
seedlings produced in foam containers  ins ide commercial tomato 

greenhouses for seedling production. Disease symptoms of root rot in tomato 
plants  collected from fields  were ranged from 0% to 18%. The high 
percentages up to 18% were observed in plants  grown in fields  at Bany 

Ebaid, El-Manzala and Belqas Counties while the lower percentages (0-12%) 
were recorded in counties  of ElMansoura, Talkha and Aga. These results  
were in agreement with those obtained by Shehata (2001) who found that R. 

solani caused the highest percentage of pre-emergence damping-off and 
gave the lowest of healthy survival plants  compared with the other fungi. 
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:الأول  :البادئت السطز  :مىسّق المسافت   

0 سم

:الخط 12  وقطت، خط اللغت العزبٍت :مىسّق  

:الحزف  :وغٍزها 12  وقطت، تغٍٍز حجم 

%001

:الخط 10  وقطت، خط اللغت العزبٍت :مىسّق  

:الحزف  :وغٍزها 10  وقطت، تغٍٍز حجم 

%001

:الأول  :البادئت السطز  :مىسّق المسافت   

60.1 سم
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العزبٍت  :وغٍزها دون غامق
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:الخط 10  وقطت، مائل، خط اللغت :مىسّق  

العزبٍت  :وغٍزها 10  وقطت، مائل، تغٍٍز حجم

:الحزف %001

الٍسار للٍمٍه :مىسّق  

:الخط 10  وقطت، مائل، خط اللغت :مىسّق  

العزبٍت  :وغٍزها 10  وقطت، مائل

:الخط 13  وقطت، مائل، خط اللغت :مىسّق  

العزبٍت  :وغٍزها 15.5  وقطت، مائل، تغٍٍز

:الحزف %001 حجم 

...مىسّق

الٍسار للٍمٍه :مىسّق  

...مىسّق

Also; Abd-El-Wahab (2004) and Zaghloul et al.et al., (2008) found that R. 
solani, F. oxysporum f.sp lycopersici isolates , and S. rolfsii were the most 

aggress ive fungal isolates . 
Data obtained in the current s tudy showed the antagonis tic effect of 

the five fungi was determined after 3 periods of incubation (3, 5 and 7 days). 

T. viride, T. harz ianum and T. hamatum caused a s ignificant reduction in 
linear growth of R. solani ranged from 62.5% to 72.73% as inhibition 
percentages after 7 days of incubation. G. virens and G. roseum had also 

s ignificant effect to reduce the linear growth of the pathogen but G. virens 
was more or less  like Trichoderma spp but G. roseum showed the lowest 
effect in reduction of linear growth of the pathogen (5.2cm = 40.91% 

inhibition). These results  are in harmony with those reported by Durman et al. 
et al.(1999) who found that T. harz ianum and T. viride were more effective 
than other antagonis tic fungi when tes ted in the greenhouse as seed 

treatments  agains t R. solani and F. oxysporum . Also, Niknejad et al. et 
al.(2000) and Tsahouridou and Thanassoulopoulos  (2002) found that the 
lower percentage of root-rot and wilting disease severity of tomato plants  

were obtained when the soil was firs t infes ted with T. harz ianum and T. viride, 
and then reinfes ted with the highly pathogenic isolate of the R. solani. T. 
harz ianum  decreased the population of F. oxysporum  f.sp lycopersici in 

rhizosphere, while the population of T. harz ianum  increased up to the 4th 
week after transplanting.  

Sabaratnam and Traquair (2002) and Abd-El-Wahab (2004) found that 

tomato seed treatment with T. harz ianum, T. viride, G. virens, B. sub tilis, Ps. 
fluorescens, and Streptomyces recorded the maximum protection agains t 
pre- and post-emergence damping-off caused by F. oxysporum f.sp 

lycopersici, R. solani and S. rolfsii and reduced the disease incidence. 
Different authors  discussed and explained the antifungal activity of T. 
harz ianum and T. viride due to several means i.e., Mycoparas itism (a 

complex process), Trichoderma spp. attach to the host (pathogen) and can 
coil around it and suppress growth by endolys is  in protoplasm or form 
Appressoria on the host surface and attachment is  mediated by the binding of 

carbohydrates  in the Trichoderma cell wall to lectins  on the target fungus 
(Shaigan, et al. et al.2008). 

Essential oils  used in control experiment of R. solani. All oils  caused a 

s ignificant reduction in linear growth of R. solani ranged from 17.05% to 
100% as inhibition percentages after 7 days of incubation. Citronella, 
Cinnamon and Mint oils  were the best oils  tes ted and caused a complete 

inhibition at 0.50 and 0.75 concentrations followed by onion oil that caused 
inhibition percentages ranged from 22.35% to 52.22%. Garlic and ginger oils  
had the lowest effect compared with other oils . Plant extracts  used in control 

experiment of R. solani showed differences in which all plant extracts  caused 
a s ignificant reduction in linear growth of R. solani ranged from 18.89% to 
100% as inhibition percentages after 7 days of incubation. Mint, Onion, 

Rocket, Cinnamon and Cabbage plant extracts  were the best oils  tes ted and 
caused a complete inhibition at 0.25 and 0.50 concentrations. Ginger extract 
that caused inhibition percentages ranged from 36.36% to 85.56%. Rocket 

and Pepper plant extracts  were ranked the lower in percentage of R. solani 

:الخط دون غامق، خط اللغت :مىسّق  

العزبٍت  :وغٍزها دون غامق

:الخط دون غامق، بلا تسطٍز، خط :مىسّق  

اللغت العزبٍت  :وغٍزها دون غامق

:الخط دون غامق، خط اللغت :مىسّق  

العزبٍت  :وغٍزها دون غامق

:الحزف %001 تغٍٍز حجم  :مىسّق  

...مىسّق

:الحزف %001 تغٍٍز حجم  :مىسّق  

...مىسّق

...مىسّق

...مىسّق

:الحزف %001 تغٍٍز حجم  :مىسّق  

...مىسّق

...مىسّق

...مىسّق

:الحزف %001 تغٍٍز حجم  :مىسّق  

...مىسّق

:الحزف %001 تغٍٍز حجم  :مىسّق  

...مىسّق

:الحزف %001 تغٍٍز حجم  :مىسّق  

...مىسّق

:الحزف %001 تغٍٍز حجم  :مىسّق  

...مىسّق

...مىسّق

...مىسّق

:الحزف %001 تغٍٍز حجم  :مىسّق  
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linear growth inhibition. This  results  in agreement with the results  of many 

authors  who reported the antifungal activity of cinnamon oil agains t plant 
pathogenic fungi  Ranas inghe et al.et al., 2002; reported  that  oil of 
cinnamon inhibited the radial growth and spore germination of F. 

oxyasporum, Aspergillus flavus, Colletotrichum musae and F. proliferation. 
This  high antifungal activity of cinnamon oil may be attributed to be presence 
of some active compounds such as Eugenol (the main compound of 

cinnamon oil), benzyl alcohol, cinnamic acid, cinnamyl acetate, 4-
hydroxybenzaldehyde and salicylaldehyde, as  well as  two d-phenothrin  
pyrethrum and cinnamaldhyde (Young-Cheol Yang et al.et al., 2005). Several 

authors  reported s imilar results ; Anil Sehajpal et al (2009); found that  
antifungal effect of 44 plant extracts  and 8 plant oils  agains t the pathogen R. 
solani were evaluated by disc diffus ion method. Out of 44 plants  tes ted, 36 

plant extracts  showed varied degree of antimicrobial effect at different 
concentrations against the pathogen. Jularat Udomsilp  (2009); Reported that  
in vitro s tudy aimed to evaluate the mycelium growth and spore germination 

inhibition properties  of essential oils . The experiments  results  showed 
antifungal properties , on both mycelium growth and spore germination, for 
rice pathogenic fungi. These properties  were dependent on plant and fungal 

species , concentration and the tes ting conditions. 
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:الحزف %001 تغٍٍز حجم  :مىسّق  

:الحزف %001 تغٍٍز حجم  :مىسّق  
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T. viride, T. harzianum, T. hamatum, G. roseum, 

and G. virens

0-18%

62.5% to 72.73% T. viride, T. harzianum and T. 

hamatumG. virens

 18.89%100%

:الخط 13  وقطت، خط اللغت العزبٍت :مىسّق  

،Transparent 13  وقطت  cibarA وغٍزها: 

...مىسّق

...مىسّق

...مىسّق

cibarA خط اللغت العزبٍت  :وغٍزها :مىسّق  

:الحزف %001 ،Transparent تغٍٍز حجم 

:الخط 11  وقطت، خط اللغت العزبٍت :مىسّق  

،Transparent 11  وقطت،  cibarA وغٍزها: 

:الحزف %001 تغٍٍز حجم 

:الخط 11  وقطت، خط اللغت العزبٍت :مىسّق  

،Transparent 11  وقطت،  cibarA وغٍزها: 

،(مصز) تغٍٍز حجم (وغٍزها العزبٍت  العزبٍت) 

:الحزف %001

:الخط 11  وقطت، خط اللغت العزبٍت :مىسّق  

،Transparent 11  وقطت،  cibarA وغٍزها: 

:الحزف %001 تغٍٍز حجم 

:الأسطز  مفزد تباعذ  :مىسّق  

...مىسّق
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:الخط 10  وقطت، مائل، خط اللغت :مىسّق  

العزبٍت  :وغٍزها 10  وقطت، مائل، تغٍٍز حجم

:الحزف %001

الٍسار للٍمٍه :مىسّق  

:الخط 10  وقطت، مائل، خط اللغت :مىسّق  

العزبٍت  :وغٍزها 10  وقطت، مائل

:الخط 13  وقطت، مائل، خط اللغت :مىسّق  

العزبٍت  :وغٍزها 15.5  وقطت، مائل، تغٍٍز

:الحزف %001 حجم 

...مىسّق

الٍسار للٍمٍه :مىسّق  

...مىسّق

10085

 6975 

 

:الخط 11  وقطت، خط اللغت العزبٍت :مىسّق  

،Transparent 11  وقطت،  cibarA وغٍزها: 

:الحزف %001 تغٍٍز حجم 

:الخط 11  وقطت، خط اللغت العزبٍت :مىسّق  

،Transparent 11  وقطت،  cibarA وغٍزها: 

:الحزف %001 تغٍٍز حجم 

:الخط 11  وقطت، خط اللغت العزبٍت :مىسّق  

،Transparent 11  وقطت،  cibarA وغٍزها: 

:الحزف %001 تغٍٍز حجم 

:الخط 11  وقطت، خط اللغت العزبٍت :مىسّق  

،Transparent 11  وقطت،  cibarA وغٍزها: 

:الحزف %001 تغٍٍز حجم 

:الخط 11  وقطت، خط اللغت العزبٍت :مىسّق  

،Transparent 11  وقطت،  cibarA وغٍزها: 

:الحزف %001 تغٍٍز حجم 

:الخط 11  وقطت، خط اللغت العزبٍت :مىسّق  

،Transparent 11  وقطت،  cibarA وغٍزها: 

:الحزف %001 تغٍٍز حجم 

:الخط 11  وقطت، خط اللغت العزبٍت :مىسّق  

،Transparent 11  وقطت،  cibarA وغٍزها: 

:الحزف %001 تغٍٍز حجم 

:الخط 11  وقطت، خط اللغت العزبٍت :مىسّق  

،Transparent 11  وقطت،  cibarA وغٍزها: 

:الحزف %001 تغٍٍز حجم 

...مىسّق

:الخط 12  وقطت، خط اللغت العزبٍت :مىسّق  

 :وغٍزها 12  وقطت

:الخط 12  وقطت، خط اللغت العزبٍت :مىسّق  

 :وغٍزها 12  وقطت

...مىسّق

:الخط 12  وقطت، خط اللغت العزبٍت :مىسّق  

 :وغٍزها 12  وقطت
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،Arial 10  وقطت، غامق، (افتزاضً)  :الخط  :مىسّق  
،Arial 10  وقطت، عزبٍت  :وغٍزها  مائل، خط اللغت ال

غامق، مائل

:الجذولت  ،عادي كشٍذة صغٍزة، علاماث  :مىسّق  
سار 57.11 سم،ٌ 

،Arial 10  وقطت، غامق، (افتزاضً)  :الخط  :مىسّق  
،Arial 10  وقطت، عزبٍت  :وغٍزها  مائل، خط اللغت ال

غامق، مائل

،Arial 10  وقطت، غامق، (افتزاضً)  :الخط  :مىسّق  
،Arial 10  وقطت، عزبٍت  :وغٍزها  مائل، خط اللغت ال

غامق، مائل

  Table (1): Common dominant fungi in tomato seedlings and plants collected from fields in different location at 
Dakahlia governorate counties. 

Isolated fungi 
Percentages of  fungi isolated from infected tomato seedlings and plants roots 

AAll--MMaannssoouurraa    TTaallkkhhaa  AAll--MMaannzzaallllaa  BBaannyy  EEbbaaiidd  BBeellqqaass  AAggaa  

  SSeeeeddlliinnggss  PPllaannttss  SSeeeeddlliinnggss  PPllaannttss  SSeeeeddlliinnggss  PPllaannttss  SSeeeeddlliinnggss  PPllaannttss  SSeeeeddlliinnggss  PPllaannttss  SSeeeeddlliinnggss  PPllaannttss  

R. Solani 
33**   

((2277..2277))****   
44  

((2255..0000))  
22  

((1144..2299))  
33  

((1177..6655))  
22  

1166..6677))  
33  

((1177..6655))  
22  

((1155..3388))  
66  

((4422..8866))  
44  

((2211..0055))  
44  

((2211..0055))  
33  

((2255..0000))  
33  

((1155..0000))  

Fusarium   
spp 

11  

((99..0099))  
22  

((1122..5500))  
11  

((77..1144))  
33  

((1177..6655))  
00  

((00..0000))  
44  

((2233..5533  
00  

((00..0000))  
11  

((77..1144))  
00  

((00..0000))  
22  

((1100..5533))  
11  

((88..3333))  
44  

((2200..0000))  

Pythium spp 
00  

((00..0000))  
11  

((66..2255))  
11  

((77..1144))  
00  

((00..0000))  
11  

((88..3333))  
22  

((1111..7766  
11  

((77..6699))  
00  

((00..0000))  
22  

((1100..5533))  
11  

((55..2266))  
00  

((00..0000))  
11  

((55..0000))  

Sclerotium 
rolfsii 

00  

((00..0000))  
11  

((66..2255))  
00  

((00..0000))  
11  

((55..8888))  
00  

((00..0000))  
00  

((00..0000))  
11  

((77..6699))  
22  

((1144..2299))  
00  

((00..0000))  
11  

((55..2266))  
00  

((00..0000))  
22  

((1100..0000))  

Rhizopus  
spp 

33  

((2277..2277))  
11  

((66..2255))  
22  

((1144..2299))  
44  

((2233..5533))  
22  

((1166..6677))  
22  

((1111..7766))  
22  

((1155..3388))  
22  

((1144..2299))  
44  

((2211..0055))  
33  

((1155..7799))  
22  

((1166..6677))  
33  

((1155..0000))  

Trichoderma 
spp 

11  

((99..0099))  
33  

((1188..7755))  
11  

((77..1144))  
22  

((1111..7766))  
00  

((00..0000))  
22  

((1111..7766))  
11  

((77..6699))  
00  

((00..0000))  
22  

((1100..5533))  
11  

((55..2266))  
11  

((88..3333))  
33  

((1155..0000))  

Pencillium  
spp 

11  

((99..0099))  
22  

((1122..5500))  
33  

((2211..4433))  
11  

((55..8888))  
22  

((1166..6677))  
11  

((55..8888))  
22  

((1155..3388))  
11  

((77..1144))  
22  

((1100..5533))  
22  

((1100..5533))  
11  

((88..3333))  
11  

((55..0000))  

Other fungi 
22  

((1188..1188))  
22  

((1122..5500))  
44  

((2288..5577))  
33  

((1177..6655))  
55  

((4411..6677))  
33  

((1177..6655))  
44  

((3300..7777))  
22  

((1144..2299))  
55  

((2266..3322))  
55  

((2266..3322))  
44  

((3333..3333))  
33  

((1155..0000))  

Total 
1111  

((110000))  
1166  

((110000))  
1144  

((110000))  
1177  

((110000))  
1122  

((110000))  
1177  

((110000))  
1133  

((110000))  
1144  

((110000))  
1199  

((110000))  
1199  

((110000))  
1122  

((110000))  
2200  

((110000))  

:بعذ  94.0 سم :مىسّق  

:ٌمٍه  45.2 سم، :ٌسار  26.7 سم،  :مىسّق  
عزض  :ال :أسفل  44.4 سم،  :أعلى  44.4 سم، 

فاع  12 سم، مسافت رأس الصفحت :الارت 7.92 سم، 
:الحافت  5.1 سم، مسافت تذٌٍل الصفحت اعتباراً مه 

:الحافت  7 سم، رأس مختلف للصفحت اعتباراً مه 
ى الأول

عزبٍت  :وغٍزها 9  :الخط 9  وقطت، خط اللغت ال :مىسّق  
وقطت
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عزبٍت :الخط 10  وقطت، مائل، خط اللغت ال :مىسّق  
:الحزف %001  :وغٍزها 10  وقطت، مائل، تغٍٍز حجم 

الٍسار للٍمٍه :مىسّق  

عزبٍت :الخط 10  وقطت، مائل، خط اللغت ال :مىسّق  
 :وغٍزها 10  وقطت، مائل

عزبٍت :الخط 13  وقطت، مائل، خط اللغت ال :مىسّق  
:الحزف %001  :وغٍزها 15.5  وقطت، مائل، تغٍٍز حجم 

،Arial 10  وقطت، غامق، (افتزاضً)  :الخط  :مىسّق  
،Arial 10  وقطت، غامق عزبٍت  :وغٍزها  خط اللغت ال

الٍسار للٍمٍه :مىسّق  

،Arial 10  وقطت، غامق، (افتزاضً)  :الخط  :مىسّق  
،Arial 10  وقطت، غامق عزبٍت  :وغٍزها  خط اللغت ال

 * Mean number of isolated colonies of 4 replicates from each location (values in first line).  ** Percentage (inside brackets) of isolated 
colonies calculated by dividing number of isolated colonies on the total number of isolated colonies (values in the second line). 

 

 


