
        Table of contents

CHAPTER 1.................................................................................................................................................................1

1 INTRODUCTION ....................................................................................................................................................1

1.1 COFFEE PRODUCTION AND ECONOMIC IMPORTANCE ............................................................................................1
1.2 MAJOR COFFEE PESTS AND DISEASES ...................................................................................................................2
1.3 COFFEE PRODUCTION AND ITS ECONOMIC IMPORTANCE IN ETHIOPIA ..................................................................3
1.4 COFFEE PRODUCTION SYSTEMS IN ETHIOPIA........................................................................................................4
1.5 MAJOR COFFEE PESTS AND DISEASES IN ETHIOPIA ...............................................................................................5
1.6 NEMATODES AS PLANT PARASITES.......................................................................................................................5
1.7 NEMATODE DISTRIBUTION IN THE SOIL ................................................................................................................7
1.8 POPULATION DYNAMICS OF PLANT-PARASITIC NEMATODES ................................................................................9
1.9 PLANT PARASITIC NEMATODES RESEARCH IN ETHIOPIA.....................................................................................10
1.10 PLANT PARASITIC NEMATODES ASSOCIATED WITH COFFEE ..............................................................................12
1.11 NEMATODE CONTROL ......................................................................................................................................14
1.12 ENDOPHYTIC ORGANISMS AS BIOLOGICAL CONTROL AGENTS ..........................................................................15

2 REFERENCES .......................................................................................................................................................16

CHAPTER 2...............................................................................................................................................................24

2.1 GEOPHYTONEMATOLOGY OF PLANT-PARASITIC NEMATODES ASSOCIATED WITH COFFEA
ARABICA, RUBIACEAE IN ETHIOPIA ...............................................................................................................24

1 INTRODUCTION ..................................................................................................................................................24

2 MATERIALS AND METHODS ...........................................................................................................................26

2.1 SURVEY METHODOLOGY....................................................................................................................................26
2.2 NEMATODE EXTRACTION ...................................................................................................................................26

2.2.1 Nematode extraction from soil ..................................................................................................................26
2.2.2 Nematode extraction from root .................................................................................................................27

2.3 NEMATODE COUNTING, FIXATION AND IDENTIFICATION ....................................................................................27

3 RESULTS................................................................................................................................................................30

4 DISCUSSION..........................................................................................................................................................35

2.2 DESCRIPTION OF PLANT PARASITIC NEMATODE SPECIES OF TYLENCHIDA (NEMATODA) 
ASSOCIATED WITH COFFEE (COFFEA ARABICA, L) FROM ETHIOPIA .................................................39

1 INTRODUCTION ..................................................................................................................................................39

2 MATERIALS AND METHODS ...........................................................................................................................39

2.1 NEMATODE EXTRACTION AND FIXATION ...............................................................................................................39
2.2 PERMANENT SLIDE MOUNTS...............................................................................................................................39
2.3 NEMATODE IDENTIFICATION..............................................................................................................................40

3 RESULTS AND DISCUSSION .............................................................................................................................40

4 REFERENCES .......................................................................................................................................................57

CHAPTER 3...............................................................................................................................................................63

STUDIES ON THE NATURAL COMMUNITIES OF ENDOPHYTIC FUNGI IN COFFEE (COFFEA
ARABICA L) FROM ETHIOPIA AND THEIR ANTAGONISTIC POTENTIAL TOWARDS 
MELOIDOGYNE INCOGNITA ................................................................................................................................63

1 INTRODUCTION ..................................................................................................................................................63

2 MATERIALS AND METHODS ...........................................................................................................................67

2.1 SAMPLE COLLECTION.........................................................................................................................................67
2.2 GENERAL MEDIA AND REAGENTS USED..............................................................................................................67
2.3 ISOLATION OF ENDOPHYTIC FUNGI.....................................................................................................................68
2.4 CULTURING AND STORAGE OF ENDOPHYTIC FUNGI ............................................................................................68



        Table of contents

2.5 NEMATODE INOCULUM ......................................................................................................................................68
2.6 EFFECT OF FUNGAL CULTURE FILTRATES TOWARDS MELOIDOGYNE INCOGNITA .................................................69
2.7 IN VITRO EGG PATHOGENICITY OF ENDOPHYTIC FUNGI TOWARDS MELOIDOGYNE INCOGNITA AND MELOIDOGYNE 
EXIGUA.....................................................................................................................................................................70
2.8 EGG PATHOGENICITY IN SOIL .............................................................................................................................70
2.9 IN VIVO EFFECT OF ENDOPHYTIC ISOLATES AGAINST MELOIDOGYNE INCOGNITA ON TOMATO.............................71
2.10 DETERMINATION OF FUNGAL COLONIZATION ..................................................................................................72
2.11 EFFECT OF FUSARIUM AND TRICHODERMA ISOLATES ON NEMATODE PENETRATION .........................................72
2.12 MORPHOLOGICAL CHARACTERIZATION OF FUSARIUM ISOLATES......................................................................73
2.13 MOLECULAR CHARACTERIZATION OF FUSARIUM ISOLATES..............................................................................73

2.13.1 DNA extraction: ......................................................................................................................................73
2.13.2 PCR amplification of IGS and ITS regions .............................................................................................74

3 RESULTS................................................................................................................................................................75

3.1 ISOLATION OF ENDOPHYTIC FUNGI FROM COFFEE ROOTS ...................................................................................75
3.2 EFFECT OF FUNGAL CULTURE FILTRATES TOWARDS MELOIDOGYNE INCOGNITA .................................................76
3.3 IN VITRO EGG PATHOGENICITY OF ENDOPHYTIC FUNGI TOWARDS M. INCOGNITA AND MELOIDOGYNE EXIGUA ....79
3.4 EGG PATHOGENICITY IN SOIL .............................................................................................................................81
3.5 IN VIVO EFFECT OF THE SELECTED ENDOPHYTIC ISOLATES AGAINST MELOIDOGYNE INCOGNITA .........................83
3.6 ENDOPHYTIC FUNGAL COLONIZATION ...............................................................................................................84
3.7 EFFECT OF FUSARIUM AND TRICHODERMA ISOLATES ON NEMATODE PENETRATION ...........................................87
3.8 CULTURAL AND MORPHOLOGICAL IDENTIFICATION OF FUSARIUM ISOLATES .....................................................88
3.9 MOLECULAR IDENTIFICATION OF FUSARIUM ISOLATES ......................................................................................89

4 DISCUSSION..........................................................................................................................................................93

4.1 ISOLATION OF ENDOPHYTIC FUNGI FROM COFFEE ROOTS ...................................................................................93
4.2 IN VITRO CULTURE FILTRATES ACTIVITY TOWARDS M. INCOGNITA .....................................................................95
4.3 IN VITRO SCREENING OF ENDOPHYTIC ISOLATES FOR EGG PATHOGENICITY TOWARDS M. INCOGNITA .................96
4.4 IN VIVO ANTAGONISM OF SELECTED ENDOPHYTIC ISOLATES AGAINST THE ROOT-KNOT NEMATODE...................96
4.5 DETERMINATION OF FUNGAL COLONIZATION ....................................................................................................97
4.6 EFFECT OF FUSARIUM AND TRICHODERMA ISOLATES ON NEMATODE PENETRATION ...........................................98

5 CONCLUSIONS.....................................................................................................................................................99

6 REFERENCES .....................................................................................................................................................100

CHAPTER 4.............................................................................................................................................................112

STUDIES ON THE NATURAL COMMUNITIES OF ENDOPHYTIC BACTERIA IN COFFEE (COFFEA
ARABICA L.) FROM ETHIOPIA AND THEIR ANTAGONISTIC POTENTIAL TOWARDS 
MELOIDOGYNE INCOGNITA ..............................................................................................................................112

1 INTRODUCTION ................................................................................................................................................112

2 MATERIALS AND METHODS .........................................................................................................................116

2.1 CULTURE MEDIA AND REAGENTS .....................................................................................................................116
2.2 SAMPLE COLLECTION AND ISOLATION OF ENDOPHYTIC BACTERIA...................................................................117
2.3 IDENTIFICATION AND DIVERSITY OF ENDOPHYTIC BACTERIA ...........................................................................117
2.4 IN VITRO SCREENING OF ENDOPHYTIC BACTERIA CULTURE FILTRATES AGAINST MELOIDOGYNE INCOGNITA .....119
2.5 PRELIMINARY SCREENING OF ENDOPHYTIC BACTERIA TOWARDS THE ROOT-KNOT NEMATODE MELOIDOGYNE 
INCOGNITA ON TOMATO..........................................................................................................................................119
2.6 ANTAGONISTIC ACTIVITY OF ENDOPHYTIC BACTERIA AGAINST THE ROOT-KNOT NEMATODE MELOIDOGYNE 
INCOGNITA .............................................................................................................................................................120

3 RESULTS..............................................................................................................................................................122

3.1 COLLECTION, ISOLATION AND IDENTIFICATION OF ENDOPHYTIC BACTERIA FROM COFFEE ..............................122
3.2 IN VITRO SCREENING OF ENDOPHYTIC BACTERIAL CULTURE FILTRATES AGAINST MELOIDOGYNE INCOGNITA ...125
3.3 PRELIMINARY IN VIVO SCREENING OF ENDOPHYTIC BACTERIA TOWARDS MELOIDOGYNE INCOGNITA ...............127
3.4 ANTAGONISTIC ACTIVITY OF ENDOPHYTIC BACTERIA AGAINST MELOIDOGYNE INCOGNITA IN VIVO..................129



        Table of contents

4 DISCUSSION........................................................................................................................................................132

4.1 ISOLATION AND IDENTIFICATION OF ENDOPHYTIC BACTERIA...........................................................................132
4.2 IN VITRO SCREENING OF ENDOPHYTIC BACTERIA CULTURE FILTRATES AGAINST MELOIDOGYNE INCOGNITA .....134
4.3 PRELIMINARY IN VIVO SCREENING OF ENDOPHYTIC BACTERIA TOWARDS MELOIDOGYNE INCOGNITA ...............135
4.4 ANTAGONISTIC ACTIVITY OF ENDOPHYTIC BACTERIA AGAINST MELOIDOGYNE INCOGNITA IN VIVO..................136

5 CONCLUSIONS...................................................................................................................................................138

6 REFERENCES .....................................................................................................................................................139


