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Abstract  
 

ABSTRACT 

Two experiment were performed in order to study the susbtability of 

sweet basil to infection and production order organic and bio-fertilizer 

application. In the first experiment,the natural infection of Ocimum basilicum 

L. (sweet basil) by Fusarium oxysporumf.sp.basilici was assessed in three 

Governorates (Assuit, Beni-Suif and Fayoum); the highest infection was 

found in Beni-Suif Governorate. There are four different materials applied 

for the control of basil wilt disease, the fungicide (Topsin M-70 at1.5 and 3 

g/L),the bioagent ((Bio-Arc at 2.5 and 5 g/L), silicon (potassium silicate 2 & 

4 g/L) and nano emulsion essential oils (lemon grass 8 ml/L & Citronella 8 

ml/L). Topsin M-70 (3 g/L) resulted in the highest  increase in plant height  

infected with Fusarium in both seasons recorded (1st season 39.00 cm and 2nd 

season 39.75cm ), were the nano citronella 8 ml/L gave the lowest plant 

height (34.23&34.82cm) in both seasons (34.23&34.82cm) for 1st and 2nd 

seasons, receptively . Bio-Arc at 5g/L considered the most significant 

treatment in increasing the branches fresh weight (40.53&41.32 g) for 1st and 

2nd seasons receptively, while the highest effect of bioagent for branches dry 

weight (12.65 &13.20 g) for 1st and 2nd seasons. Bioagent ((Bio-Arc 5 g/L) 

gave the highest effect on root length (12.43&12.98 cm) root fresh weight 

(15.48 and 16.01 g) and root dry weight (6.68 and 6.94 g) for first and second 

season respectively. As well as, essential oil content in sweet basil  tissues 

infected with Fusarium gave highest value using (Bio-Arc at 5 g/L treatment 

into two seasons (0.07%)  both seasons. 

In the second experiment, a pot experiment was performed using 

recommended doses of N and P fertilization, Azospirillum (10 cm3 

suspension), Azotobacter (10 cm3 suspension), Azospirillum + Azotobacter  



 

Abstract  
 

(10 cm3 suspension), Compost at 80, 160, 240, 320 and 400 g/ pot, Compost 

at 80, 160, 240, 320 and 400 g/ pot + Azospirillum, Compost at 80, 160, 240, 

320 and 400 g/ pot + Azospirillum and Compost at 80, 160, 240, 320 and 400 

g/ pot + Azospirillum + Azotobacter. The obtained results could be 

summarized as: the treatment using compost 400 g with 10 cm3 bacterial 

suspension (Azotobacter and Azospirillum) both seasons recorded the highest 

values of plant height, number of branches/plant, fresh and dry weight of 

basil as well as N and P concentration, essential oil and its components. The 

highest values of the volatile oil of basil the linalool 53.32% in400 g with 10 

cm3 bacterial suspension (Azotobacter and Azospirillum) .Eugenol was 

22.178% in mean time ,when potts were treated  80 g with 10 cm3 bacterial 

suspension (Azotobacter),Camphor was 11.12% at 320 g with 10 cm3 

bacterial suspension (Azotobacter and Azospirillum). Methely chavicol was 

9.51% in 10 cm3 bacterial suspension (Azotobacter and Azospirillum) and B-

pinane was 8.6 % in 320 g with 10 cm3 bacterial suspension (Azotobacter and 

Azospirillum) concerning  of count of Azotobacter and Azospirillum in soil 

which recorded the highest values with the addition of 400 g compost with 

the mixture of Azotobacter and Azospirillum. 

 

 

 

 

 

 

 



 

 

 VI 

Content  
 

CONTENTS 

Title P.No. 

1- INTRODUCTION 1 

2- REVIEW OF   LITERATURE 5 

2.1. Natural values of sweet basil 5 

2.2. The disease; occurrence and causal organism  9 

2.3. Different ways to control wilt disease of sweet basil 12 

2.4. Effect of mineral fertilization on sweet basil 17 

2.5. Effect of organic fertilization on sweet basil 19 

2.6. Effect of bio-fertilization on sweet basil 21 

2.7. Effect of interaction between fertilization on sweet basil 23 

3. MATERIALS AND METHODS 27 

3.1. Pathological studies 27 

3.1.1. Disease survey and assessment  27 

3.1.2. Isolation, purification and identification of the associated fungi 

to infected sweet basil plants and their frequencies 

(%)………….………… 
27 

3.1.3. Pathogenicity test of the isolated fungi  28 

3.1.4. Identification of F. oxysporum forma speciales 29 

3.1.5. Control experiment 30 



 

 

 VII 

Content  

Title P.No. 

3.1.6. Histopathological anatomy to the wilted plants 31 

3.2.1. Second experiment 34 

3.2.2. Experimental design and treatments 34 

3.2.3. Preparation of the experimental soil 35 

3.2.4. Fertilization  36 

3.2.5. Cultivation of basil 38 

3.2.6. Data recorded 38 

3.2.7. Plant analysis 38 

3.3. Statistical analysis 40 

4- RESULTS AND DISCUSSION 41 

I. First experiment 41 

4.1. Disease survey and assessment 41 

4.1.1. Percentages of the natural infection of sweet basil by root 

rot and/or wilt diseases through two seasons in three 

governorates. 

41 

4.1.2. Isolation, purification and identification of the associated fungi 

to infected sweet basil plants and their frequencies (%) 
43 

 4.1.3. Pathogenicity of the isolated fungal genera 45 

4.1.4. Effect of different control measures on the percentages of 

the infected sweet basil wilt disease caused by F.oxysporum.f.sp. 

basilici 

46 



 

 

 VIII 

Content  

Title P.No. 

4.1.5. Effect of different treatments on the growth parameters of sweet 

basil plants grown in soil infested with F.o.f.sp.basilici 
52 

4.1.5.1-Effect of different control measures on plant height (cm) 

of sweet basil planted in artificial infested soil withF. oxysporum.f.sp. 

basilici 

52 

4.1.5.2. Effect of different control measures on the number of 

branches of sweet basil planted in artificial infested soil withF. 

oxysporum.f.sp. basilici 

55 

4.1.5.3. Effect of different control measures on plant fresh weight(g) 

of sweet basil planted in artificial infested soil withF. oxysporum.f.sp. 

basilici 

55 

4.1.5.4. Effect of different control measures on plant dry weight (g) of 

sweet basil planted in artificial infested soil withF. oxysporum.f.sp. 

basilici during 2016 and 2017.  
60 

4.1.5.5. Effect of different control measures on root length (cm), 

fresh and dry root weights (g) of sweet basil planted in artificial 

infested soil withF. oxysporum.f.sp. basilici during 2016 and 2017 

seasons 

60 

4.1.6. Effect of different control measures on essential oil content of 

sweet basil planted in artificial infested soil withF. oxysporum.f.sp. 

basilici. during 2016 and 2017seasons 

65 

4.1.7. Effect of different treatments on the histopathology of 

sweet basil plants infected by Fusarium wilt 
68 

II-Second experiment 70 

A-Plant production using compost and bio-fertilizers. 

Effect of compost and bio-fertilizers on sweet basil plant height 
70 



 

 

 IX 

Content  

Title P.No. 

(cm) 

B- Effect of compost and bio-fertilizers on number of branches on 

sweet basil 
74 

C- Effect of compost and bio-fertilizers on fresh weight of sweet basil 78 

D- Effect of compost and bio-fertilizers on dry weight of sweet basil  78 

E- Effect of compost and bio-fertilizers on percentage essential oil in 

sweet basil  

 

86 

F- Effect of compost and bio-fertilizers on percentage and amount of 

Nitrogen, phosphorus and potassium (NPK) in sweet basil.  
86 

G- Effect of different fertilizers on count of Azotobacter and 

Azospirillum in soil 
93 

H- Effect of compost and bio-fertilizers on the main chemical 

components of the essential oil sweet basil leaves 
95 

4.2. DISCUSSION 109 

5- SUMMARY AND CONCLUSION 118 

6- REFERENCES 123 

7- ARABIC SUMMARY أ 

 

 

 



 

 

  

 

 
III 

List of tables 

List of tables  

 Title P.No. 

1 
Some physical and chemical properties of the experimental 

soil 
35 

2 Some physical and chemical composition of used compost 37 

3 

Percentages of the natural infection by sweet basil in three 

governorates at two sues sieve seasons (2014/2015 and 

2015/2016). 

42 

4 

Mean values of the occurrence and frequency of the fungi 

associated to the naturally infected sweet basil plants 

with wilt. 

44 

5 Pathogenicity test of the isolated fungi to sweet basil plants 45 

6 

Effect of different treatments on the percentages of the wilted 

and survived sweet basil plants grown in soil infested 

with F.o.f.sp. basilici during 2016 and 2017 

48 

7 

Effect of different control measures on plant height (cm) of 

sweet basil planted in artificial infested soil 

withF.o.f.sp. basilici 

53 

8 

Effect of different control measures on the number of branches 

of sweet basil planted in artificial infested soil with 

F.o.f.sp. basilici during 2016 and 2017. 

56 

9 

Effect of different control measures on branches fresh weight 

(g) of sweet basil planted in artificial infested soil 

withF.o.f.sp. basilici during 2016 and 2017. 

 

58 


