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Introduction 
 

Watermelon (Citrullus lanatus L.), is one of 

the most important vegetables in Egypt.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Watermelon is liable to be attacked by many 

different pathogens causing large losses in 
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Recently, in different countries of the world, attention has been paid towards 
exploitation of higher plant products as novel chemotherapeutants in plant 

protection. The antifungal activity of aqueous extracts of Garlic (Allium sativum, 

L.); Black pepper (Piper nigrum L.); Black cumin (Nigella) (Nigella sativa L.); 
Cinnamon (Cinnamum zeylanicum);Clove bud (Dianthus caryphlus L.); and Ginger 

(Zingber officinalis, L.) was investigated for controlling Monosporascus 

cannonballus sudden wilt disease of watermelon plants at two concentrations i.e., 1 

and 5%. The pathogenic fungus isolates have been isolated from infected plant 
parts and identified on the basis of their morphological and cultural characteristics. 

All the plant extracts showed considerable diminution of sudden wilt disease 

infection on watermelon plants under greenhouse conditions. Garlic followed by 
Clove bud extracts were the most effective in disease control. Significant 

differences were noticed between all tested plant extracts and their used 

concentrations in infested pots by three highly pathogenic isolates. Also, 
essentialoil of Garlic, Cinnamon bud, Marjoram (Origanum majorana L.), and 

Black pepper were used in controlling the same disease of watermelon plants. 

Drenching soil with plant oils suspension in all used concentrations decreased 

sudden wilt disease parameters of watermelon plants cv. Giza 1 that sown in pots 
infested with one of the three virulent isolates of M. cannonballs in comparison to 

control. Suspensions of Garlic oil followed by Black pepper oil were affected and 

decreased disease parameters as well as the inhibition of disease were increased by 
increasing of plant oil concentrations. Comparative studies were done in 

controlling sudden wilt disease of watermelon plants using three chemical 

fungicides, i.e. Rizolex T., Rofral and Bellis. The fungicide Bellis was more 
effective in controlling disease infection; also increasing fungicide concentration 

up to 1000 ppm was more effective in disease control. The application of botanical 

extracts for disease management could be less expensive, easily available, non-

polluting and eco-friendly. 
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crop i.e., wilt and many other diseases. Wilt 

disease caused by many soil pathogens, one 

of these pathogens causing sudden wilt, vine 

collapse / root rot and vine decline disease 

that caused by the fungus Monosporascus 

cannonballs (Bruton et al., 2000). Sudden-

wilt disease causes crop losses in 

watermelon up to 100% losses (Martyn and 

Miller, 1996). Last decades M. cannonballus 

was reported in several countries region i.e., 

Tunisia (Martyn et al., 1994), Mexico 

(Martyn et al., 1996), Saudia Arabia 

(Karlatti et al., 1997), Italy (Gennari et al., 

1999), Egypt (El-Desouky and El-Wakil, 

2003) and (Khalifa et al., 2008), Iran 

(Sarpeleh, 2008) and China (Suqin and Bin, 

2010). 

 

The pathogen infects watermelon plants at 

the end of vegetative stage and cause severe 

damage of plants due to death of plant. The 

control of M. cannonballus is still based 

upon multiple applications of fungicides 

during the flowering and fruiting periods. 

Currently, there is a world wide trend to 

explore new alternatives to synthetic 

fungicides in order to minimize the risks 

associated with the development of 

populations insensitive to these chemical 

compounds and also comply with food 

safety standards. Furthermore, the use of 

some synthetic chemicals to control fungal 

diseases is restricted due to their high 

toxicity, long degradation periods and 

environmental pollution. The use of natural 

compounds as plant extracts and plant oils 

may be an alternative to fungicides to 

control plant pathogens. (Tsair-Bor and 

Shang-Tzen, 2008). 

 

Therefore, the present investigation was 

aimed to study pathogenicity test for 

different isolates of the fungus M. 

cannonballs to determine the most 

pathogenic isolates, as well as using of some 

plant extracts and plant oils for control 

sudden wilt disease of watermelon under 

greenhouse conditions, instead of a lot of 

problems threaten to limit the continued use 

of fungicides. 

 

Materials and Methods 

 

Isolation of the causal organism of sudden 

wilt disease of watermelon plants was done 

from diseased plants showing sudden wilt 

symptoms collected from open fields of 

different growing locations in different 

governorates in Egypt i.e., Minufiya (El-

Sadat), Ismailiya (El-Kassassin), Behaira 

(El-Noubariya), Dakahliya (Belkas), 

Alexandria (El-Amriya), Sinai (El-Arish). 

All procedures of isolation and purification 

were done at the laboratories of plant 

pathology, Faculty of Agriculture, Minufiya 

University during 2013 and 2014 seasons. 

Pure cultures of the growing fungi were 

examined morphologically and 

microscopically characteristics of mycelia, 

perithecia, asci and spores as described by 

Pollack and Uecker, 1974 in order to 

identify them at Agric. Bot. Dept., Fac. of 

Agric., Minufiya Univ. 

 

Plant Extracts 
 

Because a lot of problems threaten to limit 

the continued use of fungicides; these 

experiments conducted to use 

environmentally safe alternative methods of 

fungal control as aqueous extract of many 

allelopathic plants. All powder plants of this 

study were collected and identified at the 

Herbarium of the Dept. of Cogecutical and 

Medical plants, Fac. of Pharmaceutical 

Sciences and Industries, Future University, 

New Cairo. Aqueous extracts of plant 

samples were prepared according to 

Mutwally et al., 2010. Six plant materials 

were used for preparation of extracts, i.e., 

Garlic, Black pepper, Clove bud, Black 

cumin, Cinnamon and Ginger. 
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Pathogenicity Tests 
 

Pathogenicity tests were conducted in 

greenhouse of the Faculty of Agriculture, 

Minufiya University using six isolates of the 

fungus M. cannonballus representative the 

six governorates of isolation ;inoculums was 

prepared on sorghum grains medium. 

Sorghum grains were covered with water in 

glass bottle (250 cm
3
 in size) and 

autoclaved, then inoculated with each of the 

6 isolates then incubated at 28°C for two 

weeks. Black plastic pots (25 cm in 

diameter) were filled with mixture of sand 

and field soil (1:1, v: v). Mixture were 

mixed thoroughly with the growing fungus 

at the rate of 20 gm of inoculums /pot in the 

lower half of pot and then the pot filled with 

mixture of soil and sand in the upper half. 

(Martyn et al., 1996). Six seeds of 

watermelon cv. Giza 1 were sown in each 

pot. Five pots were used as replicates of 

each treatment. Five pots without fungus 

inoculums were seeded and served as a 

control. Pots were irrigated as needed and 

fertilized weekly with NPK diluted 

solutions. The experiment was noticed 

weekly and examined & calculated 8-9 

weeks when the plant root system was 

infected and disease symptoms were 

appeared. Pathogenic fungi re-isolated from 

typical sudden wilt symptoms, produced by 

artificial inoculation, and then they were 

examined microscopically and compared 

with the original isolates that used in 

inoculation of pathogenicity tests. Disease 

incidence assessment in different treatments 

was carried out through percentage of 

sudden wilt plants (SW %) and disease 

severity index DI (according to the type of 

discoloration epidermal tissues) observed on 

roots stalk of inoculated watermelon plants 

as described by Aegerter et al., 2000, as 

following : rating roots was scale of 0 to 4 as 

follows : 0 = no symptoms, 1 = few tan 

lesions, 2 = extensive tan lesions and 

necrosis of smallest roots, 3 = extensive tan 

lesions, perithecia, necrosis of small and 

medium roots, 4 = completely withered, 

necrotic, dead roots. Disease parameters 

were recorded after 70 days and measured in 

all treatments in this study. Disease severity 

index (DI) was recorded as follows: 

 

Disease Index (DI) = [disease class x No. 

plants in class) x 100 ÷ (total plants) x 4]. 

 

Also the number of surviving plants was 

recorded at the end of the growing period. 

 

Statistical Analysis  

 

Data obtained were subjected to the proper 

statistical analysis for each experiment using 

the MSTAT statistical software. 

Comparisons were made following Fishers 

LSD (0.05). 

 

Control Experiments 

 

Fungicides 
 

Three fungicdes, i.e., Rizolex T. ( Tolcofos-

methy l + thiram, 50% WP); Rofral 

(Iprodione, 50% WP) and Bellis 

(Pyralostrobin + Boscalid 38% WC)  were 

used for controlling sudden wilt disease of 

watermelon under greenhouse conditions at 

concentrations of 100, 500 and 1000 ppm. 

Inoculums of three virulent isolates, i.e., 1, 3 

and 6 were prepared as mentioned before. 

All fungicides were applied as soil drench. 

Six seeds of watermelon susceptible cv. 

Giza 1 were sown in each infested pot (25 

cm in diameter); the pots were irrigated with 

fungicides concentrations individually per 

pot at two weeks intervals. The control 

treatment was made in the same mode but 

the pots didn't infestedand irrigated with 

water. Percentage of sudden wilt plants and 

disease severity index (%) were calculated 

after 70 days after sowing. Data were 

tabulated and statistically analyzed as 

mentioned before.  
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Plant Extracts 

 

In vitro Studies 

 

The plant extracts were adopted with 3 ml 

from each extract individual at (1, 5 and 

10% concentration) to the solid media on the 

surface of the media in Petri dish, then the 

extract well spreaded on the surface tell 

complete absorption into media to test their 

effect on the linear growth of the fungus 

isolates. Four replicates of each treatment 

were used. The plates were inoculated with 

the inoculum disk (4mm) of M. 

cannonballus isolates (1, 3 and 6) at the 

center of the dish and linear growth 

measured when the control treatments were 

completed.  

 

In vivo Studies 

 

To study the plant extracts effect for 

controlling the sudden wilt disease of 

watermelon under greenhouse conditions; 

two concentrations 1% and 5% of the 

aqueous extracts were tested to control the 

disease. Inoculums of the most virulent three 

aggressive isolates of the causal pathogen 

M. cannonballus i.e., 1, 3 and 6 that isolated 

from diseased plants of watermelon 

collected from El-Sadat (Minufiya), El-

Noubariya (Behaira) and El-Arish (Sinai), 

respectively; were used in these trials. Seeds 

of watermelon susceptible cv. Giza 1 were 

soaked in test extracts for 12 hours, then 

rainzed to dryness for 3 hours.Six seeds 

were sown in each pot (25 cm indiameter 

and filled with 50% field soil + 50% sand) 

infested with the pathogen inoculum at the 

rate of 3% of soil weight.  

 

Five replicates of each treatment were used 

and eight pots of non-infested soil were used 

as control. Pots were irrigated and fertilized 

as usual and data were recorded as 

mentioned before. 

Plant Oils 

 

Four plant oils, i.e., Garlic, Cinnamon buds, 

Marjoram and Black pepper were used in 

three concentrations i.e., 50, 250 and 500 

ppm, for testing their efficacy In vitro and In 

vivo. Inoculums prepared as mentioned 

before. Oil concentration was emulsified in 

water and pots treated with it every 2 weeks 

tell the end of the experiment. The control 

treatment was prepared as treatments but 

pots didn't infested. Disease data were 

calculated after 70 days from sowing, 

tabulated and statistically analyzed as 

mentioned before. 

 

Results and Discussion  

 

Cucurbits are considered group of the most 

important and widely distributed vegetable 

crops in Egypt in open field and protected 

cultivation. Watermelon (Citrullus lanatus 

L.) is the major vegetable summer crop in 

commercial fields in Egypt. Watermelon is 

liable to be attacked by many different 

pathogens causing large losses in yield i.e., 

wilt, sudden wilt, downy & powdery 

mildews and others. Watermelon wilt 

comprises group diseases that have almost 

similar symptoms, i.e., Fusarium wilt, 

Verticillium wilt and sudden wilt disease 

that cause by the fungus M. cannonballus. 

These diseases can take the form of crown 

rot, root rot, sudden death, Monosporascus 

root rot/ vine decline, wilt and vine collapse 

(Bruton et al., 2000). 

 

Sudden wilt disease attacks watermelon 

plants. Diseased samples were collected 

from six governorates in Egypt i.e., 

Minufiya (Sadat), Ismailiya (El-Kassassin), 

Behaira (El-Noubariya), Dakahliya (Belkas), 

Alexandria (El-Amriya), and Sinai (El-

Arish). Isolation of the causal organisms 

was carried out from diseased watermelon 

plants showing typical symptoms of sudden 
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wilt disease that collected from open fields. 

M. cannonballus was isolated from all 

materials that collected from the above 

mentioned six governorates open fields. 

However, the primary diagnostic sign of the 

pathogen is the formation of black, 

spherical, erumpent perithecia on the roots, 

easily visible with the unaided eye or hand 

lens. Perithecia are the sexual reproductive 

structures of the fungus M. cannonballus. 

Perithecia produce large number of 

distinctive, spherical thick-walled 

ascospores (Martyn and Miller, 1996). 

These ascospores can be detected and 

quantified in the soil by a physical 

extraction method based on a sucrose 

centrifugation technique (Stanghellini et al., 

1996). Identification of the M. cannonballus 

isolates were confirmed at Agric. Botany 

Dept., Fac. of Agric., Minufiya University. 

One isolate of M. cannonballus was selected 

from the collection of the identified fungal 

isolates of each of the six districts belonging 

to the above mentioned six governorates as 

isolates 1 to 6 and involved in the next 

studies. (Martyn et al., 1992 and 1996; 

Alcantara, 1997; Khalifa et al., 2008; El-

Desouky et al., 2009 and Silva et al., 2010). 

 

Pathogenicity Tests 

 

Six isolates of M. cannonballus were tested 

in pots experiment under greenhouse 

conditions by inoculating with each of them 

against the susceptible watermelon cultivar 

(Giza 1) to define the most virulent isolates 

causing sudden wilt symptoms on the plants. 

Data in Table (1) indicate that, all six tested 

isolates of the fungus M. cannonballus were 

pathogenic to watermelon plants. Three 

isolates, i.e., 6 (Sinai), 1 (Sadat) and 3 (El-

Noubariya), revealed as the most aggressive 

between the six tested isolates (95.90, 90.33 

and 86.67% sudden wilt plants (SW), 

respectively) and (88.35, 84.00 and 80.00% 

disease severity index (DI), respectively). 

Significant differences were noticed 

between all tested six isolates in disease 

parameters on tested cultivars as compared 

to control treatments. These results 

confirmed results obtained by El-Saiedy, 

2003; Khalifa et al., 2008 and El-Desouky et 

al., 2009. All tested isolates were virulent 

and cause severe sudden wilt symptoms. 

Plants of the same watermelon genotype 

showed different reactions particularly when 

infection due to different pathogen isolates. 

Therefore, a disease scale including different 

infection types was used to evaluate the 

disease infection. In addition, due to the 

extensive use of the agricultural soil which 

leads to the accumulation of the infection 

units, effective methods for controlling the 

disease should be considered. Also, soil 

treatments can be done to control the soil 

pathogenic fungi. 

 

Disease Control Experiments 

 

Studies In vitro 

 

Plant extract 

 

Six plant extracts were involved in this 

study i.e., Garlic, Black pepper, Clove bud, 

Black cumin, Cinnamon and Ginger at 

concentrations (1, 5 and 10%), to test their 

effect on the fungal linear growth for the 

most aggressive fungal pathogen isolates 

from six pathogenic fungi were tested (1, 3 

and 6). Data in Fig (1) indicated that all 

plant extracts were effective on inhibiting 

the linear growth in Petri dishes for all tested 

isolates. All plant extract showed a high 

effect at concentrations (5 and 10%), there 

was no significant differences between the 

effects of two concentrations.  The most 

effective plant extracts at 1% on linear 

growth were Garlic (0.2 cm) on isolate (1) 

and Clove bud (0.1 cm) on the three isolates, 

while the lowest effective plant extract was 

Cinnamon (3.4 cm) on isolate (3). 
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Plant Oils 

 

Four plant oils, i.e., Garlic, Cinnamon buds, 

Marjoram and Black pepper were used in 

three concentrations i.e., 50, 250 and 500 

ppm, for testing their efficacy on the fungal 

linear growth for the most aggressive fungal 

pathogen isolates from six pathogenic fungi 

were tested (1, 3 and 6). Data in Fig (2) 

showed that the most plant oil effect at 50 

ppm was the Garlic oil with (1.6 cm) on 

isolate (3) and the lowest was Cinnamon 

bud oil with (4.5 cm) on isolate (6). The 

250ppm concentration showed the most 

effective plants oil were the marjoram and 

garlic with (0.9 and 1 cm) on isolate (3), 

while the lowest effect was the Black pepper 

oil with (3.1 cm) on isolate (6). The last 

concentration 500ppm recorded no growth 

for Garlic oil, while the lowest was the 

Black pepper oil with (1.5 cm) on isolate 

(6). 

 

Studies In vivo 

 

Fungicides 

 

Soil drenching with fungicidal solutions in 

all used concentrations resulted decreasing 

in disease parameters in sudden wilt 

watermelon plants sown in pots and infested 

by the three aggressive isolates of M. 

cannonballus i.e., 1, 3 and 6 comparing to 

control treatment plants under greenhouse 

conditions. Data in Table (2) indicate that, 

the three tested fungicides controlled sudden 

wilt of watermelon plants. Also, increasing 

the concentrations of the three tested 

fungicides decreased the S.W and D.I %. 

The fungicide Bellies was more effective in 

controlling severity index % with increasing 

fungicide concentration at 100, 500 and 

1000 ppm, followed by Rizolex T. The most 

affected isolate was No 3 (the lowest 

pathogenic one). Significant differences 

were noticed between isolates, fungicides 

and used concentration as well as treatments 

interaction. Similar results were obtained by 

many researchers by using various 

fungicides i.e., Cohen et al., (1999); El-

Kolaly (2003); El-Saiedy (2003; Mansour 

(2005) and Pivonia et al., (2010)). 

 

Plant Extracts 

 

The development of alternative control 

strategies to reduce dependency on synthetic 

fungicides, plant have ability to synthesize 

aromatic secondary metabolites, like 

phenols, phenolic acids, quinines, flavones, 

flavonoides, flavonols, tannins and 

coumarins (Cowan, 1999). The components 

with phenolic structures, like carvacrol, 

eugenol and thymol were highly active 

against the pathogens and show 

antimicrobial effect and serves as plant 

defense mechanisms against pathogenic 

microorganisms. 

 

Six aqueous plant extracts i.e., Garlic, Black 

pepper, Black cumin, Cinnamon, Clove bud 

and Ginger were selected to study their 

effects against three aggressive isolates of 

M. cannonballs i.e., 1,3 and 6 on susceptible 

watermelon  cv. Giza 1 under greenhouse 

conditions. 

 

Data in Table (3) illustrate that, the tested 

aqueous plant extracts greatly affected the 

virulence of the three tested pathogenic 

isolates on watermelon cv. Giza 1. 

Significant differences were noticed 

between all tested plant extracts and their 

concentrations in infested pots by the three 

pathogenic isolates under greenhouse 

conditions. 

 

Regarding to isolate 3 (the least virulence 

isolate), Garlic extract was recorded the 

most effective one in S.W. and D.I.%, 

followed by clove bud extract in both used 

concentrations (1 and 5%), while cinnamon 
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extract was recorded the least effective one. 

The more aggressive isolate No. 6 was 

recorded highest values of S.W and D.I% 

when extracts were applied at 1 and 5% 

concentration. Garlic and Clove bud extracts 

were the most effective, while cinnamon 

extract was the least effective one, followed 

by Ginger extract. Significant differences 

were noticed between tested isolates, 

aqueous extracts, extract concentrations as 

well as the interactions between all tested 

treatments as indicate in Table (3). 

 

These results are in accordance with those 

obtained by Owoyale et al., (2005); Okereke 

and Wokocha (2006); Haikal, Nehad (2007) 

and Viana et al., (2008). 

 

Plant Oils 

 

Drenching soil with plant oil suspension in 

all used concentrations decreased sudden 

wilt disease parameters of watermelon 

plants cv. Giza 1, that sown in pots infested 

with one of the three virulent isolates of M. 

cannonballus in comparison to control 

treatment. Increasing of oil concentration 

decreased disease parameters gradually. 

Garlic oil at 500 ppm great affected S.W.% 

and D.I.% on watermelon cv. Giza 1 plants 

that infected with isolates No. 1, 3 and 6; it 

recorded (16.22, 14.35 & 18.11, 19.21 and 

33.11, 38.55%, respectively) in comparing 

to control treatments (79.66, 77.18 & 86.12, 

80.54 and 81.00, 73.45%, respectively as 

shown in Table (4). 

 

Black pepper oil suspension followed Garlic 

oil are effecting in decreasing disease 

parameters. Significant differences were 

noticed between oil type as well as their 

applied concentrations. 

 

The chemical composition of the essential 

oil of Garlic, Cinnamon, Marjoram and 

Black pepper are known according to 

previous researches in this field. It is clear 

that each oil contains many active 

compounds that affect the sudden wilt 

disease infection and make a satisfied level 

of disease control. These results were in 

agreement with those obtained by 

Pradhanang et al., (2003), Musa et al., 

(2007), Kishore and Pande (2007) and 

Pawar and Thaker (2010). 

 

Table.1 Pathogenicity Test of Six Isolates of Monosporascus Cannonballus against 

Watermelon Plants cv. Giza 1 under Greenhouse Conditions 

 

Fungal 

isolate 
Location of isolation 

Sudden wilt % 

SW 
Disease index % DI 

1 Minufiya (Sadat) 90.33 84.00 

2 Ismailitya (El-Kassassin) 56.67 46.29 

3 Behaira (El-Noubariya) 86.67 80.00 

4 Dakahliya (Belkas) 80.00 75.25 

5 Alexandria (El-Amriya) 46.33 49.33 

6 Sinai (El-Arish) 95.90 88.35 

L.S.D. at 5%          4.98   6.54 
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Table.2 Effect of Three Fungicides on Sudden Wilt Disease Incidence of Watermelon Plants 

cv. Giza 1 Incited by Three Aggressive Isolates of Monosporascus cannonballus under 

Greenhouse Conditions 

 

Treatment Isolate 1 Isolate 3 Isolate 6 

Fungicide  
Conc. 

ppm 

Disease Parameters % 

S.W. D.I. S.W. D.I. S.W. D.I. 

Rizolex T 100 51.52 46.20 52.64 38.12 37.35 44.18 

 500 41.49 42.93 46.32 31.39 35.12 40.82 

 1000 19.91 35.12 15.52 20.21 30.57 32.16 

Rofral 100 51.36 50.18 61.40 66.16 52.56 53.32 

 500 44.75 46.11 53.94 61.83 48.12 48.29 

 1000 40.12 40.12 39.12 40.12 40.73 44.18 

Bellis 100 33.16 36.15 25.46 24.92 29.16 33.13 

 500 28.20 22.28 17.67 17.43 25.71 29.18 

 1000 21.19 18.64 11.58 14.28 24.11 24.73 

Control   63.52 66.88 61.19 59.18 68.11 72.15 

SW = Sudden wilt   DI = Disease Index 

L.S.D. at 5% between : 
1- Isolates = 2.6    Interaction 1 x 2 = N.S 

2- Fungicides = 2.9      1 x 3 = 4.2 

3- Concentrations = 3.5      2 x 3 = 3.1 

        1 x 2 x = 7.6 

 

Fig.1 Effect of Some Aqueous Plant Extracts on Monosporascus cannonballus Incited by 

Three Aggressive Isolates under Laboratory Conditions 
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Table.3 Effect of Some Aqueous Plant Extracts on Sudden Wilt Disease Incidence of 

Watermelon cv. Giza 1 Incited by Three Aggressive Isolates of Monosporascus cannonballus 

under Greenhouse Conditions 

 

Treatment Isolate 1 Isolate 3 Isolate 6 

Aqueous plant 

extract  

Conc. 

% 

Disease Parameters % 

S.W. D.I. S.W. D.I. S.W. D.I. 

Garlic  
1 35.44 25.16 33.58 24.91 38.16 29.25 

5 16.29 20.42 15.00 19.88 19.33 23.62 

Black pepper 
1 41.62 56.12 38.15 50.08 48.00 52.00 

5 30.11 24.46 27.75 24.28 35.55 28.18 

Black cumin 
1 41.63 50.53 40.00 49.28 46.14 59.75 

5 36.20 32.25 33.98 36.15 40.00 37.77 

Cinnamon  
1 62.45 54.11 61.77 55.12 68.12 69.92 

5 51.72 49.48 45.13 44.65 55.07 65.12 

Clove bud 
1 30.32 24.79 28.55 23.29 35.14 27.74 

5 17.12 18.75 15.46 16.11 18.98 21.00 

Ginger  
1 41.65 50.12 40.48 48.53 49.93 57.00 

5 35.12 33.11 32.28 23.55 46.17 41.88 

Control   80.00 77.14 78.12 68.11 88.16 82.53 

SW = Sudden wilt plants   DI = Disease Index 

L.S.D. at 5% between : 

1- Isolates = 2.23    1 x 2 = 2.63  1 x 2 x 3 = 3.45 

2- Extracts= 3.11    1 x 3 = 1.54 

3- Concentrations = 1.65   2 x 3 = 1.82 

 

Fig.2 Effect of Some Plants Oils on Monosporascus cannonballus Incited by Three 

Aggressive Isolates under Laboratory Conditions 
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Table.4 Effect of Four Plant Oils on Sudden Wilt Disease Incidence of Watermelon cv. Giza 

1 Incited by Three Aggressive Isolates of Monosporascus cannonballus under Greenhouse 

Conditions 

 

Treatment Isolate 1 Isolate 3 Isolate 6 

Plant oil 
Conc. 

ppm 

Disease Parameters % 

S.W. D.I. S.W. D.I. S.W. D.I. 

 50 43.56 40.12 36.19 32.21 40.22 45.26 

Garlic  250 33.77 29.88 28.25 30.68 40.00 40.39 

 500 16.22 14.35 18.11 19.21 33.11 38.55 

 50 41.20 39.16 38.98 35.73 43.93 49.11 

Cinnamon 

bud 
250 36.55 40.45 30.22 27.18 40.14 44.65 

 500 30.14 27.56 26.75 21.25 39.11 40.21 

 50 46.35 41.91 51.62 50.55 44.18 45.22 

Marjoram 250 42.73 39.18 44.11 43.25 36.53 36.15 

 500 26.18 33.82 40.28 30.22 28.41 30.12 

Black pepper 

50 35.16 41.98 27.33 30.12 36.11 46.82 

250 30.75 36.14 22.64 26.95 40.12 38.74 

500 20.12 22.25 18.35 20.12 31.75 33.74 

control  79.66 77.18 86.12 80.54 81.00 73.45 

SW = Sudden wilt plants   DI = Disease Index 

L.S.D. at 5% between : 

1- Isolates = N.S.    1 x 2 = N.S  1 x 2 x 3 = 3.65 

2- Plant oils = 2.4    1 x 3 = 3.5 

3- Concentrations = 2.2    2 x 3 = N.S 

 

The essential oils of garlic can be used as an 

alternative to synthetic pesticides, which 

allows better managing pests resistant to 

synthetic and mitigating their adverse effects 

on the health of users and consumers (Douiri 

et al., 2013). 

 

The present study demonstrated that plant 

extracts and plant oils such as Garlic and 

Cinnamon had considerable effect on the 

growth rate and disease parameters of M. 

cannonballus, our results are in agree with 

those obtained by ( Hatamleh et al. 2014) 

who recorded that Garlic plant extract was 

effective against Fusarium solani , also 

(Okigbo et al.2009) evaluated the fungicidal 

activity of Garlic on some phytopathogenic 

fungi such as Penicillium oxalicu , F.solani 

,Aspergillus niger and F.oxysporum. Avasthi 

et al., 2005, pointed out that Garlic extract 

inhibits 100% of the mycelia growth of A. 

niger. Bowers and Locke,2000, tested the 

antifungal activity of Garlic extract against 

the mycelial growth and spore germination 

of F. solani. This antifungal activity of 

Garlic possibly related to the organosulphur 

compounds including allicin (Hovana et al. 

2011). 

 

Garlic contains some sulphur – containing 

compounds such as allicin, ajoene, 

diallysulphide, dithin, s-allulcysteine 

(Cavallito et al.1945 and Ross et al.2000). 

These compounds showed better antifungal 

activity than both antibiotics streptomycin 

and ampicillin (Ilic et al.,2012). Durairaj et 

al., 2009 showed that allicin exhibits its 

antimicrobial activity mainly by immediate 
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and total inhibition of RNA synthesis, also, 

Garlic extract is considered to inhibit cell 

wall synthesis because it inhibits 

transpeptidation enzymes involved in cross-

linking. 

 

Monteiro et al., 2013 demonstrated that 

Cinnamon was effective against the mycelia 

growth and spore germination of Botrytis 

cenerea & Alternaria alternate, also Hadi 

and Kashefi, 2013 showed that Cinnamon 

extract was effective against Fusarium 

oxysporum. Al-Taisan et al., 2014, found 

that the Cinnamon oil inhibit the mycelial 

growth of Sclerotinia sclerotiorum. The 

activity of Cinnamon could be attributed to 

the presence of cinnamic aldehyde and 2-

propenal,3-phenyl (Hadi and Kashefi, 2013). 

Boniface et al., 2012 tested the antimicrobial 

activity of Cinnamon oil and found that the 

essential oil had fungicidal activity against 

Penicillium digitatum and Fusarium 

oxysporum. 
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