
` 

vi 

 

TABLE OF CONTENTS 

 

COVER PAGE ............................................................................................................................. ii 

APPROVAL LETTER ............................................................................................................... iii 

STATEMENT OF ORIGINALITY ...........................................................................................iv 

ACKNOWLEDGMENT .............................................................................................................. v 

TABLE OF CONTENTS ............................................................................................................vi 

LIST OF TABLES .................................................................................................................... viii 

LIST OF FIGURES .....................................................................................................................ix 

LIST OF ATTACHMENTS ........................................................................................................ x 

ABSTRACT ..................................................................................................................................xi 

INTISARI ................................................................................................................................... xii 

CHAPTER I INTRODUCTION ............................................................................................... 13 

1.1. Background ..................................................................................................................... 13 

1.2. Research Question .......................................................................................................... 18 

1.3. Research Purpose ............................................................................................................ 18 

1.4. Research Benefits ............................................................................................................ 18 

CHAPTER II LIBRARY REVIEW .......................................................................................... 19 

2.1. Agroforestry .................................................................................................................... 19 

2.2. Soil .................................................................................................................................... 21 

2.3. Fertilizer........................................................................................................................... 22 

2.4. Red Radish....................................................................................................................... 24 

CHAPTER III RESEARCH METHOD ................................................................................... 26 

3.1. Location and time of research ..................................................................................... 26 

3.2. Research tools and materials ....................................................................................... 27 

3.2.1. Research tools ............................................................................................................... 27 

3.2.2. Research materials ....................................................................................................... 28 

3.3. Research procedure and design .................................................................................. 29 

3.4. Research data analysis ................................................................................................. 32 

CHAPTER IV RESULT AND DISCUSSION .......................................................................... 34 

4.1 Growth parameters ...................................................................................................... 34 

4.2 Effect of fertilizer on the yield parameters ................................................................. 41 

4.3 Biomass ratio................................................................................................................. 47 

CHAPTER V CONCLUSION AND SUGGESTION .............................................................. 51 

5.1 Conclusion ..................................................................................................................... 51 

5.2 Suggestion ...................................................................................................................... 51 

Effects of Black Soldier Fly and Mealworm Frass Fertilizer on Red Radish as A Potential Crop for
Agroforestry
Gregorius Rinaldy Bagus candra Yunda Prasetya, Dr. Ir. Daryono Prehaten, S.Hut., M.Sc., IPM; Prof. Dr. Satoru Sato
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/



` 

vii 

 

REFERENCES ............................................................................................................................ 49 

ATTACHMENTS ....................................................................................................................... 57 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Effects of Black Soldier Fly and Mealworm Frass Fertilizer on Red Radish as A Potential Crop for
Agroforestry
Gregorius Rinaldy Bagus candra Yunda Prasetya, Dr. Ir. Daryono Prehaten, S.Hut., M.Sc., IPM; Prof. Dr. Satoru Sato
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/



` 

viii 

 

 

 
LIST OF TABLES 

Table 1. Research timeline ..................................................................................... 25 

Table 2. The chemical properties of BSF and mealworm frass ............................. 29 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Effects of Black Soldier Fly and Mealworm Frass Fertilizer on Red Radish as A Potential Crop for
Agroforestry
Gregorius Rinaldy Bagus candra Yunda Prasetya, Dr. Ir. Daryono Prehaten, S.Hut., M.Sc., IPM; Prof. Dr. Satoru Sato
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/



` 

ix 

 

 

 
LIST OF FIGURES 

Figure 1. Experimental location (source: Google Maps and Google Earth) .......... 24 

Figure 2. Design experimental ............................................................................... 29 

Figure 3. Plant growth performance parameters: (a) effect of treatment on leaf 

area, (b) effect of treatment on crown diameter, (c) effect of treatment on total 

fresh leaf weight per sample plant, (d) effect of treatment on total dry leaf weight 

per sample plant ..................................................................................................... 35 

Figure 4. Yield parameters: (a) effect of treatment on tuber fresh weight, (b) effect 

of treatment on tuber dry weight ............................................................................ 40 

Figure 5. Biomass Ratio: (a) effect of treatment on root:shoot fresh weight ratio, 

(b) effect of treatment on root:shoot dry weight ratio ............................................ 44 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Effects of Black Soldier Fly and Mealworm Frass Fertilizer on Red Radish as A Potential Crop for
Agroforestry
Gregorius Rinaldy Bagus candra Yunda Prasetya, Dr. Ir. Daryono Prehaten, S.Hut., M.Sc., IPM; Prof. Dr. Satoru Sato
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/



` 

x 

 

 

 
LIST OF ATTACHMENTS 

Attachment 1. Pot size............................................................................................ 56 

Attachment 2. Soil tilage machine ......................................................................... 56 

Attachment 3. Mix soil weight ............................................................................... 57 

Attachment 4. Mealworm frass weight .................................................................. 57 

Attachment 5. BSF frass weight ............................................................................ 57 

Attachment 6. Pots layout inside greenhouse......................................................... 58 

Attachment 7. Plant height measurement ............................................................... 58 

Attachment 8. Crown diameter measurement ........................................................ 59 

Attachment 9. Harvested control treatment ............................................................ 59 

Attachment 10. Harvested mealworm frass treatment (0.06 g, 0.12 g, 0.18 g) ...... 59 

Attachment 11. Harvested BSF frass treatment (0.25 g, 0.49 g, 0.74 g) ................ 59 

Attachment 12. Leaf area measurement ................................................................. 60 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Effects of Black Soldier Fly and Mealworm Frass Fertilizer on Red Radish as A Potential Crop for
Agroforestry
Gregorius Rinaldy Bagus candra Yunda Prasetya, Dr. Ir. Daryono Prehaten, S.Hut., M.Sc., IPM; Prof. Dr. Satoru Sato
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/


	TABLE OF CONTENTS
	LIST OF TABLES
	LIST OF FIGURES
	LIST OF ATTACHMENTS

