
CONTENT§ 

Chapter I 

Introduction 

1.1. Orchid: An Overview ............................................................................ 1 

1.2. Global Occurrence of Orchid Diseases: A Review .............................................. 6 

1.3. Biological Control: A Concept .................................................................. 14 

1.4. Mechanisms of Biocontrol. ...................................................................... 17 

1.5. Thesis Objective ................................................................................. 34 

1. 6. References ....................................................................................... 3 5 

Chapter II 

Cymbidium Rot: Isolation, characterization 
and iden'tijication of the causal oraanisms 

2.1.Introduction .................................................................................... 55 

2.2. Materials and Methods ......................................................................... 58 

2.2.1. Field survey and collection of samples .................................................. 58 

2.2.2. Symptomological study ................................................................. 58 

2.2.3. Histopathological study ................................................................. 58 

2. 2.4. Isolation of pathogens .................................................................... 60 

2.2.5. Characterization and Identification ofpathogen ......................................... 60 

2.2.6. Pathogenicity test ........................................................................ 61 

2.3. Results and Discussion .......................................................................... 62 

2.3.1. Histological studies............................................ . ......................... 64 

2. 3. 2. Isolation, characterization and identification of pathogens .............................. 65 

2.3.3. Pathogenicity test ......................................................................... 67 

2.4. Reference ........................................................................................ 70 



Chapter III 

Isolation, characterization and screenin9 of 
potential antanonists aoainst causal ornanism 

3 .1. Introduction ..................................................................................... 73 

3.2. Selection of efficacious organism ............................................................... 75 

3.3. Materials and Methods .......................................................................... 77 

3. 3 .I. Isolation of fluorescent pseudomonads ................................................. 77 

3. 3. 2. Characterization of fluorescent pseudomonads ........................................ 77 

3. 3. 3. Preliminary screening of antagonists ................................................... 82 

3.3.4. Interaction of potential (screened) fluorescent pseudomonads 

against Cymbidium rot pathogens by dual culture technique ............................... 83 

3.4. Results and Discussion .......................................................................... 85 

3.4.1. Morphological characterization .......................................................... 85 

3.4.2. Biochemical and physiological characterization ......................................... 85 

3.4. 3. Cultural characteristics ................................................................... 90 

3.4.4. Preliminary screening of potential antagonists ................... , ....................... 92 

3.4.5. In vitro antagonistic activity of fluorescent Pseudomonas BRL- 1 ....................... 95 

3.4.6. In vitro antagonistic activity of fluorescent Pseudomonas Dj-5 ......................... 96 

3.4. 7 . .!n Yi!!:.9 antagonistic activity of fluorescent Pseudomonas BB-9 ......................... 98 

3. 4. 8. ]1J_ vitro antagonistic activity of fluorescent Pseudomonas Sg-5 .................. , , ..... _.·.99 

3 .4.9 . .!n_ vitro antagonistic activity of fluorescent Pseudomonas Sg- 1 ......................... f01 

3.4 .1 0. In Y!!!:Q antagonistic activity of fluorescent Pseudomonas Sili-15 ..................... 102 

3.5. References........................................................................... ... .. .... 106 



Chapter IV 
Mechanism of action of fluorescent 

Pseudomonas BRL-1 

4.1. Introduction .................................................................................. 111 

4.2. Plant Disease Suppression Mechanisms ...................... , ............................... 111 

4.2.1. Siderophore mediated suppression ..................................................... 111 

4.2.2. Antibiotic mediated suppression ....................................................... 112 

4.2.3. Parasitism ...... : ........................................................................ 114 

4.2.4. Colonization ............................................................................ 114 

4.2.5. Induced Resistance ..................................................................... 114 

4. 3. Materials and Methods. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ................. 116 

4.3.1. Microscopic study ..................................................................... 116 

4.3.2. Effect of non-volatile substances ........................................................ 116 

4.3.3. Effect of volatile substance .............................................................. 116 

4.3.4. HCN production ........................................................................ 117 

4.3.5. IAA production .......................................................................... 117 

4.3.6. Chitinase production .................................................................... 118 

4.3.7. Production of hydrolytic enzyme ....................................................... 118 

4.3.8. Siderophore production ................................................................. 118 

4.4. Results and Discussion ........................................................................ 120 

4.5. Reference ...................................................................................... 123 

Chapter V 

Cost qjective biomass production and in vivo 
evaluation on the efficacy of the formulated product 

5 .I. Introduction ................................................................................... 128 

5.2. Formulation .................................................................................. 130 

5.3. Materials and Methods ......................................................................... 133 

5.3.1. Standardization of optimum condition .................................................. 133 



5.3.2. Identification of a cost effective carbon and nitrogen source.................. . .... 134 

5.3.3. Formulation of media............................................................ . ... 135 

5.3.4. Survivility test............................................................... . ....... 135 

5. 3. 5. /n vivo application of selected inert carrier formulation of 

fluorescent Pseudomonas BRL-1 ......................................................... 135 

5. 4. Results and Discussion ....................................................................... 138 

5.4.1. Effect of method of cultivation on biomass production ............................... 138 

5.4.2. Effect of initial pH of the media on the biomass production .......................... 139 

5.4.3. Effect of temperature on biomass production ......................................... 139 

5.4.4. Effect of the initial number of cell in the PS Media on the biomass production ...... 140 

5.4.5. Effect of aeration on biomass production .............................................. 141 

5.4.6. Effect of different Carbon source on biomass production ............................. 142 

5.4. 7. Effect of different Nitrogen source on biomass production ........................... 144 

5.4.8. Effect ofC/N ratio on biomass production .......................................... 145 

5.4.9. !u. vivo application of inert carrier based formulation of 
fluorescent Pseudomonas BRL-1 ....................................................... 146 

5.5. References ...................................................................................... 148 

Chapter VI 
Discussion 

6. Discussion ........................................................................................ 151 

Publications 


