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ABSTRACT 

The decline in rice productivity each year is partly caused by pathogens that 

infect rice seeds, namely the bacterium Xanthomonas oryzae, which causes 

bacterial leaf blight (BLB). One of the efforts undertaken is seed treatment before 

planting using environmentally friendly biological agents, specifically the 

application of Paenibacillus sp. bacteria. This study aims to determine the efficacy 

of seed soaking using Paenibacillus sp. bacteria in reducing disease intensity and 

enhancing rice plant growth. The research method used a completely randomized 

design (CRD) with four treatments: P0 = Streptomycin bactericide 0.2%, P1 = 

Paenibacillus sp. isolate, P2 = Bacillus BTH 22, P3 = Paenibacillus polymyxa, and 

five replications. The results showed that seed soaking treatment using 

Paenibacillus sp. bacteria at a dose of 20 ml/g was sufficiently effective in 

increasing germination rate by 91.25%, growth rate by 4.33%, and vigor index by 

9.53% compared to Bacillus sp. BTH 22 and Paenibacillus polymyxa isolates. 

Additionally, seed soaking treatment using Paenibacillus sp. bacteria was able to 

extend the incubation period of Xanthomonas sp. bacteria for the longest duration 

of 3 HSI compared to the control treatment, with the lowest disease attack intensity 

of 10.21%, the highest efficacy rate of 53.32%, and the tallest plant height of 47.24 

cm. 
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ABSTRAK 

Penurunan produktivitas tanaman padi setiap tahun salah satunya 

disebabkan oleh patogen yang menginfeksi benih padi yaitu bakteri Xanthomonas 

oryzae yang menyebabkan penyakit hawar daun bakteri (HDB). Salah satu upaya 

yang dilakukan yaitu dengan perlakuan benih (seed treatment) sebelum tanam 

menggunakan agens hayati ramah lingkungan yaitu pemberian bakteri 

Paenibacillus sp. Penelitian ini bertujuan untuk mengetahui tingkat efikasi 

perendaman benih menggunakan bakteri Paenibacillus sp. dalam menekan 

intensitas penyakit dan meningkatkan pertumbuhan tanaman padi. Metode 

penelitian ini dilakukan dengan metode RAL (Rancangan Acak Lengkap) dengan 4 

perlakuan P0 = Bakterisida Streptomisin 0,2%, P1 = Isolat Paenibacillus sp., P2 = 

Bacillus BTH 22, P3 = Paenibacillus polymyxa dan 5 ulangan. Hasil penelitian 

menunjukkan perlakuan perendaman benih menggunakan bakteri Paenibacillus sp. 

dengan dosis 20 ml/g cukup efektif dalam meningkatkan daya perkecambahan 

sebesar 91,25%, kecepatan tumbuh sebesar 4,33% dan indeks vigor sebesar 9,53% 



 
 

 

dibandingkan dengan isolat Bacillus sp. BTH 22 dan Paenibacillus polymyxa. 

Selain itu, perlakuan perendaman benih menggunakan bakteri Paenibacillus sp. 

mampu memperpanjang masa inkubasi bakteri Xanthomonas sp. terlama selama 3 

HSI dibandingkan dengan perlakuan kontrol dengan intensitas serangan penyakit 

terendah sebesar 10,21%, tingkat efikasi tertinggi sebesar 53,32%, dan tinggi 

tanaman tertinggi sebesar 47,24 cm.  

Kata kunci: Tanaman padi; perendaman benih; Paenibacillus sp; Xanthomonas sp. 

 

 

 

 

  



 
 

i 
 

FOREWORD 

Praise and gratitude I extend to Allah SWT for his will, enabling the author 

to complete the preparation of the thesis titled "Efficacy of Seed Soaking Using 

Paenibacillus sp. Bacteria to Control Xanthomonas sp. Leaf Blight Disease in Rice 

Plants”. 

The preparation and submission of this thesis is one of the requirements to 

complete the study and obtain a Bachelor of Agriculture degree in the 

Agrotechnology Study Program, Faculty of Agriculture, Universitas Pembangunan 

Nasional 'Veteran' Jawa Timur. In the process of compiling this thesis, the author 

received a lot of support and guidance from the professors, family, and friends. 

Therefore, the author would like to express the deepest gratitude to: 

1. Mrs. Dr. Ir. Arika Purnawati, M.P. as the main supervisor who provided 

motivation and support in the preparation of this thesis.  

2. Mrs. Dr. Dra. Endang Triwahyu P, M.Si. as the co-supervisor who helped 

provide support in the preparation of this thesis.  

3. Mrs. Dr. Ir. Yenny Wuryandari, M.P. and Mr. Dr. Ir. Tri Mujoko, M.P. as the 

examiners who provided critiques and suggestions for this thesis.  

4. Dr. Ir. Tri Mujoko, M.P., as the Coordinator of the Agrotechnology Study 

Program, Faculty of Agriculture, Universitas Pembangunan Nasional “Veteran” 

Jawa Timur. 

5. Prof. Dr. Ir. Wanti Mindari, M.P., as the Dean of the Faculty of Agriculture, 

Universitas Pembangunan Nasional “Veteran” Jawa Timur. 

6. My family, especially the father, mother, and older sibling, who with endless 

patience, love, and sacrifice have become the source of strength and inspiration 

for the writer. In addition, the sincere prayers and support from the family always 

accompany the writer in completing this final project. May Allah SWT always 

grant health and happiness to always accompany the writer. 

7. To someone who always accompanies the author, Karl A’udyzamrud Al 

Kautsar. Thank you for the support, patience, and understanding that always 

accompany every step of the writer. The presence, the smile that always 

strengthens, and the sincere prayers have become a great source of strength that 



 
 

ii 
 

encourages the writer to remain enthusiastic and complete this final task. May 

Allah SWT always grant ease in every process we will go through. 

8. Close friends and all parties who have provided encouragement and much 

assistance for the smooth completion of this final project. 

The author hopes that this proposal can be beneficial for readers to enhance their 

understanding in the field of agriculture, particularly on pests and plant diseases.  

 

Surabaya, August 2025 

 

Writer



 
 

iii 
 

TABLE OF CONTENT 

 

FOREWORD ........................................................................................................... i 

TABLE OF CONTENT ......................................................................................... iii 

LIST OF TABLE ..................................................................................................... v 

LIST OF PICTURE ................................................................................................ vi 

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

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

1.2. Problem Formulation ................................................................................... 3 

1.3. Purpose ........................................................................................................ 4 

1.4. Benefit ......................................................................................................... 4 

II. LITERATURE REVIEW ................................................................................... 5 

2.1. Rice Plants (Oryza sativa L.) ...................................................................... 5 

2.2. Productivity of Rice Plants .......................................................................... 6 

2.2. Bacterial Leaf Blight (BLB) ........................................................................ 6 

2.3.1. Symptoms Of Leaf Blight Disease .................................................... 7 

2.3.3. Mechanism of Leaf Blight Disease Attack ........................................ 8 

2.3.4. Factors in the Spread of Leaf Blight Disease .................................... 8 

2.3. Control of Bacterial Leaf Blight Disease .................................................... 9 

2.4. Paenibacillus sp. Bacteria ......................................................................... 10 

2.5. Hypothesis ................................................................................................. 13 

III. RESEARCH METHOD .............................................................................. 14 

3.1. Place and Time of Research ...................................................................... 14 

3.2. Tools and Materials ................................................................................... 14 

3.3. Research Design .......................................................................................... 14 

3.3.1. Seed Soaking Treatment Application Test ....................................... 14 

3.4. Research Preparation ................................................................................. 15 

3.4.1. Instrument Sterilization ................................................................... 15 

3.4.2. Preparation Nutrient Agar (NA) Media........................................... 16 

3.4.3. Seed Soaking Preparation ................................................................ 16 

3.4.4 Preparation of The Planting Medium ............................................... 17 

3.5. Implementation of Research ...................................................................... 17 

3.5.1. Sampling Rice Leaves Showing Symptoms of Bacterial Leaf Blight

 ......................................................................................................... 17 



 
 

iv 
 

3.5.2. Rejuvenation of Paenibacillus sp. Isolates ..................................... 19 

3.5.3. Preparation of Paenibacillus sp. and Xanthomonas sp. Suspension 19 

3.5.4. Efficacy Test of Paenibacillus sp. Application against Xanthomonas 

sp. ..................................................................................................... 19 

3.6. Observation Parameter .............................................................................. 20 

3.6.1. Incubation Period of Xanthomonas sp. Bacteria ............................. 20 

3.6.2. Uji Perlakuan Pendaman Benih Padi ............................................... 20 

3.6.3. Symptoms of Infection and Disease Attack Intensity (%) .............. 21 

3.6.4. Efficacy Level (%) .......................................................................... 22 

3.6.5. Plant Height (cm) ............................................................................ 22 

3.7. Data Analysis ............................................................................................. 22 

IV.RESULT AND DISCUSSION ......................................................................... 23 

4.1. Identification Xanthomonas sp. Bacteria .................................................. 23 

3.6.3. Isolation Xanthomonas sp. Bacteria ................................................. 23 

3.6.4. Yeast Dextrose Carbonate (YDC) Medium Test .............................. 24 

3.6.5. Gram Staining Test .......................................................................... 24 

3.6.6. Softroot Test ..................................................................................... 25 

3.6.7. Pathogenesity Test ........................................................................... 26 

3.7. Rejuvenation of Paenibacillus sp. Isolates ............................................... 27 

3.8. Incubation Period of Xanthomonas sp. Bacteria in Seed Soaking Treatment

 28 

3.9. Seed Soaking Treatment Test for Rice Seeds ............................................ 30 

3.9.2. Germination Capacity (%) ............................................................... 31 

3.9.3. Growth Rate (%) .............................................................................. 32 

3.9.4. Vigor Index (%) ............................................................................... 33 

3.10. Intensity of Bacterial Leaf Blight Disease on Rice Plants ..................... 34 

3.11. Efficacy Level of Rice Seed Soaking Treatment .................................... 36 

3.12. Plant Height (cm) ................................................................................... 38 

V. CONCLUTION ................................................................................................ 40 

5.1. Conclution ................................................................................................. 40 

5.2. Suggestion ................................................................................................. 40 

BIBLIOGRAPHY ................................................................................................. 41 

 

 



 
 

v 
 

LIST OF TABLE 

Number Page 

Text 

 3. 1. Attack Damage Score ................................................................................... 21 

 3. 2. Efficacy Score .............................................................................................. 22 

4. 1.  Results of Xanthomonas sp sample collection.,. 23 

4. 2. YDC Medium Test ........................................................................................ 24 

4. 3. Gram Straining Test  ..................................................................................... 25 

4. 4. Softroot test Xanthomonas sp. bacteria ......................................................... 26 

4. 5. Pathogenesity test Xanthomonas sp. bacteria................................................ 26 

4. 6. Results of the rejuvenation of Paenibacillus sp. Bacteria............................. 27 

4. 7. Results of the rejuvenation of Paenibacillus polymyxa ................................ 28 

4. 8. Results of the rejuvenation of Bacillus sp. BTH 22 ...................................... 28 

4. 9. Symptoms of Xanthomonas sp. Disease in Seed Soaking Treatment ........... 29 

4. 10. Histogram of the Incubation Period of Xanthomonas sp. Bacteria ............. 29 

4. 11. Results of the Rice Seed Soaking Treatment Test 31 

4. 12. Results of Disease Intensity Observation, ................................................... 34 

 

 



 
 

vi 
 

LIST OF FIGURE 

Number Page 

Text 

2. 1. Xanthomonas sp. Bacteria, .............................................................................. 8 

2. 2. Paenibacillus sp. bacteria............................................................................... 11 

4. 1.  Results of Xanthomonas sp sample collection……………………………. 23 

 4. 2. YDC Medium Test a) Xanthomonas sp. ...................................................... 24 

4. 3. Gram Straining Test ...................................................................................... 25 

4. 4. Softroot test Xanthomonas sp. bacteria ......................................................... 26 

4. 5. Pathogenesity test Xanthomonas sp. bacteria................................................ 26 

4. 6. Results of the rejuvenation of Paenibacillus sp. Bacteria ............................. 27 

4. 7. Results of the rejuvenation of Paenibacillus polymyxa ................................ 28 

4. 8. Results of the rejuvenation of Bacillus sp. BTH 22 a ................................... 28 

4. 9. Symptoms of Xanthomonas sp. Disease in Seed Soaking Treatment ........... 29 

4. 10. Histogram of the Incubation Period of Xanthomonas sp. Bacteria ............. 29 

4. 11. Results of the Rice Seed Soaking Treatment Test ....................................... 31 

4. 12. Results of Disease Intensity Observation, ................................................... 34 

 

Appendix 

Appendix 1. Deskripsi Benih Varietas Ciherang ................................................... 50 

Appendix 2, analysis of incubation period ............................................................ 51 

Appendix 3. ANOVA Test for Germination Power ............................................... 51 

Appendix 4. Tukey Test for Germination Power .................................................. 51 

Appendix 5. ANOVA Test for Growth rate ........................................................... 52 

Appendix 6. Tukey Test for Growth rate............................................................... 52 

Appendix 7. ANOVA Test for vigor index ............................................................ 53 

Appendix  8. ANOVA Test for Disease Intensity at 28 HST ................................ 53 

Appendix  9. Tukey Test for Disease Intensity at 28 HST .................................... 53 

Appendix 10. ANOVA Test for Disease Intensity at 35 HST ............................... 54 

Appendix  11. Tukey Test for Disease Intensity at 35 HST .................................. 54 

Appendix 12. ANOVA Test for Disease Intensity at 42 HST ............................... 55 



 
 

vii 
 

Appendix 13. Tukey Test for Disease Intensity at 42 HST ................................... 55 

Appendix 14. ANOVA Test for Disease Intensity at 48 HST ............................... 55 

Appendix 15. tukey Test for Disease Intensity at 48 HST .................................... 56 

Appendix 16. ANOVA Test for Disease Intensity at 55 HST ............................... 56 

Appendix 17. Tukey Test for Disease Intensity at 55 HST ................................... 57 

Appendix 18. ANOVA Test for Plant height at 7 HST .......................................... 57 

Appendix 19. Tukey Test for Plant height at 7 HST ............................................. 58 

Appendix 20. ANOVA Test for Plant height at 14 HST ........................................ 58 

Appendix  21. anova Test for Plant height at 21 HST........................................... 58 

Appendix 22. Tukey Test for Plant height at 21 HST ........................................... 59 

Appendix 23. ANOVA Test for Plant height at 28 HST ........................................ 59 

Appendix 24. tukey Test for Plant height at 28 HST ............................................ 60 

Appendix 25. ANOVA Test for Plant height at 35 HST ........................................ 60 

Appendix 26. tukey Test for Plant height at 35 HST ............................................ 61 

Appendix 27. ANOVA Test for Plant height at 42 HST ........................................ 61 

Appendix 28. tukey Test for Plant height at 42 HST ............................................ 62 

Appendix 29. ANOVA Test for Plant height at 48 HST ........................................ 62 

Appendix 30. tukey Test for Plant height at 48 HST ............................................ 62 

Appendix 31. ANOVA Test for Plant height at 55 HST ........................................ 63 

Appendix 32. tukey Test for Plant height at 55 HST ............................................ 63 

 


