
vi 
 

LIST OF CONTENTS 

THESIS TITLE ................................................................................................................................... i 

APPROVAL SHEET ..........................................................................................................................ii 

STATEMENT .................................................................................................................................... iii 

ACKNOWLEDGEMENT ................................................................................................................. iv 

LIST OF CONTENTS ....................................................................................................................... vi 

LIST OF FIGURES .......................................................................................................................... viii 

LIST OF TABLES ............................................................................................................................. ix 

ABSTRACT ........................................................................................................................................ x 

I. INTRODUCTION ...................................................................................................................... 1 

1.1. Background ........................................................................................................................ 1 

1.2. Current Issues ..................................................................................................................... 3 

1.3. Research Objectives ........................................................................................................... 3 

1.4. Impact ................................................................................................................................. 3 

II. LITERATURE REVIEW, THEORETICAL JUSTIFICATION, and HYPOTHESIS .............. 4 

2.1. Literature Review ............................................................................................................... 4 

2.1.1 Taxonomy of arbuscular mycorrhizal fungi ...................................................................... 4 

2.1.2 Biological Structure of arbuscular mycorrhizal fungi ....................................................... 6 

2.1.3 The function of arbuscular mycorrhizal fungi ................................................................... 8 

2.1.4 The utilization of arbuscular mycorrhizal fungi ................................................................ 9 

2.1.5 The production of arbuscular mycorrhizal fungi inoculums ........................................... 11 

2.2. Theoretical Justification ................................................................................................... 13 

2.3. Hypothesis ........................................................................................................................ 14 

III. MATERIAL AND METHODS ........................................................................................... 15 

3.1. Soil sampling and experimental place .............................................................................. 15 

3.2. Consumables and equipment’s ......................................................................................... 15 

3.2.1 Consumable ..................................................................................................................... 15 

ISOLATION, MOLECULAR IDENTIFICATION, AND IN VITRO PROPAGATION OF ARBUSCULAR
MYCHORRHIZA FROM TEA
PLANT RHIZOSPHERE
NUR AKBAR A., Dr. Ir. Donny Widianto;  Prof. Dr. Ir. Siti Kabirun
Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/



vii 
 

3.2.2 Equipment’s .................................................................................................................... 16 

3.3. Research Implementation ................................................................................................. 16 

3.4. Experimental Design ........................................................................................................ 17 

3.4.1. Isolations of spores from soils ........................................................................................ 17 

3.4.2. Molecular characterization (DNA Sequencing) ............................................................. 17 

3.4.3. Surface sterilization of spores ........................................................................................ 19 

3.4.4. In vitro root organ culture and AM spore propagation ................................................... 19 

IV. RESULTS AND DISCUSSION .......................................................................................... 20 

4.1. Isolations of spores from soils .......................................................................................... 20 

4.2. Surface sterilization of AM spores ................................................................................... 21 

4.3. Morphological Identification ............................................................................................ 21 

4.4. Molecular identification ................................................................................................... 22 

4.5. In vitro root organ culture and AM spore propagation .................................................... 26 

4.6. General Insight ................................................................................................................. 28 

V. CONCLUSION AND RECOMMENDATION ....................................................................... 30 

5.1. Conclusion ........................................................................................................................ 30 

5.2. Recommendation .............................................................................................................. 30 

SUMMARY ..................................................................................................................................... 31 

REFERENCES ................................................................................................................................. 33 

APPENDIX ...................................................................................................................................... 39 

Appendix 1.  DNA sequencing chromatogram data of the AM fungi isolates. ............................ 39 

Appendix 2.  Modified Strullu Romand (MSR) culture media preparation. ................................ 43 

 

 

ISOLATION, MOLECULAR IDENTIFICATION, AND IN VITRO PROPAGATION OF ARBUSCULAR
MYCHORRHIZA FROM TEA
PLANT RHIZOSPHERE
NUR AKBAR A., Dr. Ir. Donny Widianto;  Prof. Dr. Ir. Siti Kabirun
Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/



viii 
 

LIST OF FIGURES 

 

Fig. 2.1. Schematic diagram of the AM fungi rDNA gene cluster………………………… 

Fig. 3.1. Research strategy………………………………………………………………… 

Fig. 4.1. Location of soil sample ………………………………………………………. 21 

Fig. 4.2. Spores of arbuscular mycorrhizal fungi isolated from the rhizosphere of tea .. 23 

Fig. 4.3. Amplification of SSU rRNA genes using AML1-AML2 primers ……….….. 24 

Fig. 4.4. Neighbor-joining consensus phylogram for partial 18S rDNA sequence of 

arbuscular mycorrhizal fungal spores ………………………………………... 26 

Fig. 4.5. Arabidopsis root development ………………………………………………. 27 

Fig. 4.6. Germination of surface-sterilized spores on Arabidopsis root culture ………. 28 

 

 

6 

16 

20 

22 

23 
 
 
25 
 
26 

28 

 

ISOLATION, MOLECULAR IDENTIFICATION, AND IN VITRO PROPAGATION OF ARBUSCULAR
MYCHORRHIZA FROM TEA
PLANT RHIZOSPHERE
NUR AKBAR A., Dr. Ir. Donny Widianto;  Prof. Dr. Ir. Siti Kabirun
Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/



ix 
 

LIST OF TABLES 

 

Table 4.1. Consensus species from morphological and molecular identification of 

arbuscular mycorrhizal fungal spores ……………………………………. 23

ISOLATION, MOLECULAR IDENTIFICATION, AND IN VITRO PROPAGATION OF ARBUSCULAR
MYCHORRHIZA FROM TEA
PLANT RHIZOSPHERE
NUR AKBAR A., Dr. Ir. Donny Widianto;  Prof. Dr. Ir. Siti Kabirun
Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/


