
51 
 

Daftar Pustaka 

Adachi, N., S. Tsukamoto., Y. Inoue., K. Azegami. 2012. Control of bacterial seedling 
rot and seedling blight of rice by bacteriophage. Plant Disease, 96(7), 1033–
1036. DOI: 10.1094/PDIS-03-11-0232-RE  

Almalki, M.A. 2020. Isolation and characterization of polyketide drug molecule from 
Streptomyces species with antimicrobial activity against clinical pathogens. 
Journal of Infection and Public Health 13: 125-130 

Anne, G. & D.E. Waturangi. 2023. Supernatant of actinomycetes isolates with 
antiquorum sensing and antibiofilm activity against food spoilage bacteria. 
Biodiversitas, 24(9), 5189–5197. https://doi.org/10.13057/biodiv/d240963  

Ayusma A.N., A. Widiastuti & T. Arwiyanto. 2024. Potency of eucalyptus oil and 
citronella oil in suppressing virulence factors of Xanthomonas oryzae pv. 
oryzae. Jurnal Fitopatologi Indonesia, 20(4), 195–203. 
https://doi.org/10.14692/jfi.20.4.195-203  

Azman, A. S., C.I. Mawang., J.E. Khairat &  AbuBakar, S. 2019. Actinobacteria—a 
promising natural source of anti-biofilm agents. International Microbiology 
22(4): 403-409. DOI: https://doi.org/10.1007/s10123-019-00066-4  

Badan Pusat Statistik (BPS). 2023. Luas panen dan produksi padi di Indonesia 2023 
(Angka sementara). 
https://www.bps.go.id/id/pressrelease/2023/10/16/2037/luas-panen-dan-
produksi-padi-di-indonesia-2023--angka-sementara-.html diakses pada 9 
januari 2024, pukul 08.55 WIB 

Badan Pusat Statistik (BPS). 2024. Rata-rata konsumsi per kapita seminggu 
beberapa macam bahan makanan penting, 2007-2023. 
https://www.bps.go.id/id/statistics-table/1/OTUwIzE=/rata-rata-konsumsi-
per-kapita-seminggu-beberapa-macam-bahan-makanan-penting--2007-
2023.html. Diakses pada 18 juli 2024, pukul 12.50 WIB 

Bai, X., Y. Zhou., X. Feng., M. Tao., J. Zhang., S. Deng., B. Lou., G. Yang., Q. Wu., L. 
Yu., Y. Yang., Y. He. 2022. Evaluation of rice bacterial blight severity from lab 
to field with hyperspectral imaging technique. Frontiers in Plant Science, 13. 
https://doi.org/10.3389/fpls.2022.1037774 

Balai Besar Pengkajian dan Pengembangan Teknologi Pertanian (BBPPTP). 2008. 
Teknologi Budidaya Padi. Agro Inovasi. Bogor. 

Balai Pengkajian Teknologi Pertanian (BPTP) Jawa Barat. 2015. Deskripsi varietas 
unggul baru padi. 
https://repository.pertanian.go.id/server/api/core/bitstreams/781a75a3-
6e17-4052-b085-bc42104dace4/content diakses pada 5 Februari 2024 
pukul 2026 WIB. 

Barka, E.A., P. Vatsa., L. Sanchez., N.G. Vaillant., C. Jacquard., H.P. Klenk., C. 
Clement., Y. Ouhdouch., and G.P.V. Wezel. 2016. Taxonomy, physiology, and 
natural products of actinobacteria. Microbiology and Molecular Biology 
Reviews, 80(1), 1–43. https://doi.org/10.1128/mmbr.00019-15  

Baugh, S., A.S. Ekanayaka., L.J.V. Piddock, and M.A. Webber. 2012. Loss of or 
inhibition of all multidrug resistance efflux pumps of Salmonella enterica 
serovar Typhimurium result in impaired ability to form a biofilm. Journal of 
Antimicrobial Chemotherapy 67: 2409-2417 

Bjarnsholt, A., M. Alhede., P.O. Jensen., A.K. Nielsen., H.K. Johansen., P. Homoe., N. 
Hoiby., M. Givskov, and K.K. Moller. 2015. Antibiofilm properties of acetic 
acid. Advance in Wound Care 4(7): 363-371 

Boles, B.R., M. Thoendel, and P.K. Singh. 2004. Self-generated diversity produces 
“insurance effect” in biofilm communities. Proceedings of the National 
Academy of Sciences of the United States of America 101(47): 16630-16635. 

Efektivitas Actinobacteria dalam Menghambat Virulensi Xanthomonas oryzae pv. oryzae dan
Pengendalian
Penyakit Hawar Daun Bakteri Padi
Ulvana Tri Nurwulan, Prof. Dr. Ir. Triwidodo Arwiyanto, M.Sc.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.1094/PDIS-03-11-0232-RE
https://doi.org/10.13057/biodiv/d240963
https://doi.org/10.14692/jfi.20.4.195-203
https://doi.org/10.1007/s10123-019-00066-4
https://www.bps.go.id/id/pressrelease/2023/10/16/2037/luas-panen-dan-produksi-padi-di-indonesia-2023--angka-sementara-.html
https://www.bps.go.id/id/pressrelease/2023/10/16/2037/luas-panen-dan-produksi-padi-di-indonesia-2023--angka-sementara-.html
https://www.bps.go.id/id/statistics-table/1/OTUwIzE=/rata-rata-konsumsi-per-kapita-seminggu-beberapa-macam-bahan-makanan-penting--2007-2023.html
https://www.bps.go.id/id/statistics-table/1/OTUwIzE=/rata-rata-konsumsi-per-kapita-seminggu-beberapa-macam-bahan-makanan-penting--2007-2023.html
https://www.bps.go.id/id/statistics-table/1/OTUwIzE=/rata-rata-konsumsi-per-kapita-seminggu-beberapa-macam-bahan-makanan-penting--2007-2023.html
https://repository.pertanian.go.id/server/api/core/bitstreams/781a75a3-6e17-4052-b085-bc42104dace4/content
https://repository.pertanian.go.id/server/api/core/bitstreams/781a75a3-6e17-4052-b085-bc42104dace4/content
https://doi.org/10.1128/mmbr.00019-15


52 
 

Bourigault Y., S. Rodrigues., A. Crépin., A. Chane., L. Taupin., M. Bouteiller., C. 
Dupont., A. Merieau., Y. Konto-Ghiorghi., A.M. Boukerb,, M. Turner., C. 
Hamon., A. Dufour., C. Barbey., X. Latour. 2021. Biocontrol of biofilm 
formation: jamming of sessile-associated rhizobial communication by 
rhodococcal quorum-quenching. Int J Mol Sci. 22(15):8241. DOI: 
10.3390/ijms22158241  

Büttner, D., & U. Bonas. 2010. Regulation and secretion of Xanthomonas virulence 
factors. FEMS Microbiology Reviews 34(2): 107–133. DOI:  10.1111/j.1574-
6976.2009.00192.x 

Carsono, N., A. Dewi. N. Wicaksana., and S. Sari. 2021. Periode inkubasi, tingkat 
keparahan, dan ketahanan sepuluh genotipe padi harapan terhadap 
penyakit hawar daun bakteri strain III,IV, dan VIII. Jurnal Kultivasi 20(3): 175-
181 

Colin, R., B. Ni., L. Laganenka, & V. Sourjik. 2021. Multiple functions of flagellar 
motility and chemotaxis in bacterial physiology. FEMS Microbiology Reviews 
45(6): 1-19. DOI: https://doi.org/10.1093/femsre/fuab038  

De Simeis, D. & S. Serra. 2021. Actinomycetes: A never-ending source of bioactive 
compounds-an overview on antibiotics production. Antibiotics (Basel), 22, 
10(5):483. https://doi.org/10.3390/antibiotics10050483 

Direktorat Perlindungan Tanaman Pangan. 2018. Petunjuk Teknis dan Pelaporan 
Organisme Pengganggu Tumbuhan dan Dampak Perubahan Iklim (OPT-
DPI). Kementerian Pertanian. 

Djatmiko, H.A., B. Prakoso., and N. Prihatiningsih. 2011. Penentuan patotipe dan 
keragaman genetic Xanthomonas oryzae pv. oryzae pada tanaman padi di 
wilayah karesidenen Banyumas. Jurnal HPT Tropika 11(1): 35-46 

Dubois, M., K.A. Gilles., J.K. Hamilton., P.A. Rebers & F. Smith. 1956. Colorimetric 
method for determination of sugars and related substances. 28(3): 350-356 

EPPO (European and Mediterranean Plant Protection Organization). 2007. 
Xanthomonas oryzae: diagnostics. Bulletin OEPP/EPPO. (37): 543–553. 

Fadil, M., Y. Yanti & U. Khairul. 2023. Penapisan aktinobakteria rhizosfer padi sebagai 
agens pengendali hayati Xanthomonas oryzae pv. oryzae pathogen 
penyebab penyakit hawar daun bakteri. Jurnal AGRO, 10(1), 1–15. DOI: 
https://doi.org/10.15575/19798  

Hadianto, W., Hakim, L, & Bakhtiar. 2015. Ketahanan beberapa genotipe padi 
terhadap penyakit hawar daun bakteri (Xanthomonas oryzae pv. oryzae). 
Jurnal Hama dan Penyakit Tumbuhan Tropika 15(2): 152-163. DOI: 
10.23960/j.hptt.215152-163 

Ham, Y., & T.J. Kim. 2018. Anthranilamide from Streptomyces spp. inhibited 
Xanthomonas oryzae biofilm formation without affecting cell growth. Applied 
Biological Chemistry, 61(6), 673–680.  

Hastuti, R.D., Y. Lestari., A. Suwanto, and R. Saraswati. 2012. Endophytic 
Streptomyces spp. as biocontrol agents of rice bacterial leaf blight pathogen 
(Xanthomonas oryzae pv. oryzae). Hayati Journal of Bioscience 19(4): 155-
162 

Hastuti, R.D., Y. Lestari., R. Saraswati., A. Suwanto., and Chaerani. 2012. Capability 
of Streptomyces spp. in controlling bacterial leaf blight disease in rice plants. 
American Journal of Agricultural and Biological Science 7(2): 217-223 

Hazarika, S. N., & D. Thakur. 2020. Actinobacteria. Beneficial microbes in agro-
ecology: bacteria and fungi: 443–476. DOI: https://doi.org/10.1016/B978-0-
12-823414-3.00021-6 

He, Y.W., and L.H. Zhang. 2008. Quorum sensing and virulence regulation in 
Xanthomonas campestris. FEMS Microbiology Reviews 32(5): 842-857 

Efektivitas Actinobacteria dalam Menghambat Virulensi Xanthomonas oryzae pv. oryzae dan
Pengendalian
Penyakit Hawar Daun Bakteri Padi
Ulvana Tri Nurwulan, Prof. Dr. Ir. Triwidodo Arwiyanto, M.Sc.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.1093/femsre/fuab038
https://doi.org/10.3390/antibiotics10050483
https://doi.org/10.15575/19798
https://doi.org/10.23960/j.hptt.215152-163


53 
 

Hop, D.V., P.T.P. Hoa., N.D. Quang., P.H. Ton., T.H. Ha., N.V. Hung., N.T. Van., T.V. 
Hai., N.T.K. Quy., N.T.A. Dao, and V.T. Thom. 2014. Biological control of 
Xanthomonas oryzae pv. oryzae causing rice bacterial blight disease by 
Streptomyces toxytricini VN08-A-12, isolated from soil and leaf-litter samples 
in Vietnam. Biocontrol Science 19(3): 103-111 

Hu, G.A., Y. Song., S.Y. Liu., W.C. Yu., Y.L. Yu., J.W. Chen., H. Wang & B. Wei. 2024. 
Exploring the diversity and specificity of secondary biosynthetic potential in 
Rhodococcus. Marine Drugs, 22(9), 409. 
https://doi.org/10.3390/md22090409  

Integrated Taxonomic Information System (ITIS). 2022. Oryza sativa L. 
https://www.itis.gov/servlet/SingleRpt/SingleRpt?search_topic=TSN&search
_value=41976 . Diakses tanggal 10 Oktober 2022. 

Irpawa, D.M.I., T. Arwiyanto., S. Sulandari. 2024. The characterization, pathotype 
distribution and genetic diversity of Xanthomonas oryzae pv. oryzae in rice 
production centers of the Special Region of Yogyakarta, Indonesia. J. Trop. 
Plant Pests Dis., 24(2): 262–273. DOI: 10.23960/j.hptt.224262-273  

IRRI. 2013. Standard Evaluation System for Rice (SES) 5th Edition. International Rice 
Research Institute (IRRI). IRRI, Manila, Philippines. 
https://ricepedia.blogspot.com/2018/04/2013-irri-ses-standard-
evaluation.html diakses pada 15 januari 2024 pukul 13.46 WIB. 

Istiqomah, D.E. Kusumawati dan A.D. Serdani. 2022. Inovasi aplikasi asap cair dan 
agens hayati sebagai upaya pengendalian serangan hama dan penyakit 
pada padi (Oryza sativa L.) Jurnal Buana Sains 22(1): 1-10 

Ivshina, I. B., M.S. Kuyukina., A.V. Krivoruchko., E.A Tyumina. 2021. Responses to 
ecopollutants and pathogenization risks of saprotrophic rhodococcus 
species. Pathogens 10(8). https://doi.org/10.3390/pathogens10080974 

Joko, T., H. Hirata, and S. Tsuyumu. 2007. Sugar transporter (MfsX) ot the major 
facilitator superfamily is required for flagella mediated pathogenesis in 
Dickeya dadantii 3937. Journal of General Plant Pathology 73: 266-273 

Joko,.T., S. Ava., I.N.S. Putri., S. Subandiyah., M.S. Rohman., N. Ogawa. 2024. 
Manuka honey inhibits biofilm formation and reduces the expression of the 
associated genes in Pectobacterium brasiliense. Scientifica, 2024, 8837149. 
DOI: 10.1155/2024/8837149  

Kaari, M., J. Joseph., R. Manikkham., A. Sreenivasan., G. Venugopal., B. Alexander., 
and S. Krishnan. 2021. Anti-biofilm activity and biocontrol potential of 
Streptomyces culture against Ralstonia solanacearum on Tomato plant. 
Indian Journal of Microbiology 62(1):32-39. DOI: 10.1007/s12088-021-
00963-1 

Kapadia C., R. Kachhdia., S. Singh., K. Gandhi, P. Poczai., S. Alfarraj., M.J. Ansari., 
A. Gafur & R.Z. Sayyed. 2022. Pseudomonas aeruginosa inhibits quorum-
sensing mechanisms of soft rot pathogen Lelliottia amnigena RCE to 
regulate its virulence factors and biofilm formation. Front. Microbiol. 
13:977669. DOI: 10.3389/fmicb.2022.977669 

Li, H., C. Yu., H. Chen., F. Tia., C. He. 2015. PXO_00987, a putative acetyltransferase, 
is required for flagellin glycosylation, and regulates flagellar motility, 
exopolysaccharide production, and biofilm formation in Xanthomonas oryzae 
pv. oryzae. Microbial Pathogenesis 85: 50-57. 

Liang, X., X. Yu., W. Dong., S. Guo., S. Xu. J. Wang., and M. Zhou. 2015. Two 
thiadiazole compounds promote rice defence against Xanthomonas oryzae 
pv. oryzae by suppressing the bacterium’s production of extracellular 
polysaccharides. Molecular Plant Pathology 16(8): 882-892 

Liang, X., X. Yu., X. Pan., J. Wu., Y. Duan., J. Wang., and M. Zhou. 2018. A thiadiazole 
reduce the virulence of Xanthomonas oryzae pv. oryzae by inhibiting the 

Efektivitas Actinobacteria dalam Menghambat Virulensi Xanthomonas oryzae pv. oryzae dan
Pengendalian
Penyakit Hawar Daun Bakteri Padi
Ulvana Tri Nurwulan, Prof. Dr. Ir. Triwidodo Arwiyanto, M.Sc.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.3390/md22090409
https://doi.org/10.23960/j.hptt.224262-273
https://ricepedia.blogspot.com/2018/04/2013-irri-ses-standard-evaluation.html
https://ricepedia.blogspot.com/2018/04/2013-irri-ses-standard-evaluation.html
https://doi.org/10.1155/2024/8837149
https://doi.org/10.1007/s12088-021-00963-1
https://doi.org/10.1007/s12088-021-00963-1


54 
 

histidine utilization pathway and quorum sensing. Mol Plant Pathol 19(1): 
116-128 

Lim, S. H., B.H. So., J. C. Wang., E.S. Song., Y.J. Park., B.M. Lee & H.W. Kang. 2008. 
Functional analysis of pilQ gene in Xanthomanas oryzae pv. oryzae, bacterial 
blight pathogen of rice. Journal of Microbiology, 46(2), 214–220. DOI: 
https://doi.org/10.1007/s12275-007-0173-9  

Limoli D.H., C.J. Jones., D.J. Wozniak. 2015. Bacterial Extracellular Polysaccharides 
in Biofilm Formation and Function. Microbiol 
Spectr3:10.1128/microbiolspec.mb-0011-2014. DOI; 
https://doi.org/10.1128/microbiolspec.mb-0011-2014  

Liu, D. N. O., P. C. Ronald., and A. J. Bogdanove. 2006.Xanthomonas oryzae 
pathovars: model pathogens of model crop. Blackwell Publishing LTD. 

Lu, L., Hu, W., Tian, Z., Yuan, D., Yi, G., Zhou, Y., Cheng, Q., Zhu, J., & Li, M. 
2019. Developing natural products as potential anti-biofilm agents. In 
Chinese Medicine (United Kingdom) (Vol. 14, Issue 1). BioMed Central 
Ltd. https://doi.org/10.1186/s13020-019-0232-2  

Mew, T. W., A.M. Alvarez., J.E. Leach & J. Swings. 1993. Focus on bacterial blight 
of rice. Plant disease. 77(1): 5-12. 

Miao, V., & J. Davies. 2010. Actinobacteria: The good, the bad, and the ugly. 
Antonie van Leeuwenhoek, International Journal of General and 
Molecular Microbiology, 98(2), 143–150. DOI: 
https://doi.org/10.1007/s10482-010-9440-6 

Monareh, J, and T.B. Ogie. 2020. Disease control using biopesticide on rice plant 
(Oryza sativa L.). Jurnal Agroekoteknologi Terapan 1(1): 11-13 

Nafisah., C. Roza., N. Yunani., A. Hairmansis., T. Rostiati., and A. Jamil. 2019. 
Genetic variabilities of agronomy traits and bacterial leaf blight resistance of 
high rice varieties. Indonesian Journal of Agricultural Science 20(2): 43-54 

Newitt, J. T., S.M.M. Prudence., M.I. Hutchings & S.F. Worsley. 2019. Biocontrol of 
cereal crop diseases using Streptomycetes. Pathogens 8(2): 1-25. DOI: 
10.3390/pathogens8020078 

Prabawati,A., A. Susilowati, dan Sugiyarto. 2019. Bakteri filosfer padi sebagai 
kandidat agen biokontrol terhadap Xanthomonas oryzae pv. oryzae (Xoo) 
penyebab penyakit hawar daun bakteri. Prosiding Seminar Nasional 
Masyarakat Biodiversitas Indonesia 5(2): 256-262 

Pratiwi, S.U.T., E.L. Lagemdijk., S. Weert., R. Idroes., T. Hertiani., C.V. Hondel. 2015. 
Effect of Cinnamum burmannii Nees ex Bl. and Massoia aromatic Becc. 
essential oil on planctonic growth and biofilm formation of Pseudomonas 
aeruginosa and Staphylococcus aureus in vitro. International Journal of 
Applied Research in Natural Product., 8 (2). 1-13 

Rahma,H., Martinius., U. Khairul., and F. Rahmi. 2023. The potential of beneficial 
microbes to suppress the development of bacterial leaf blight in rice plants 
cause by Xanthomonas oryzae pv. oryzae. Biodiversitas 24(8): 4209-4217. 
DOI: 10.1088/1755-1315/1160/1/012040. 

Rembang, J.H.W., A.W. Rauf, and O.M. Sondach. Karakter morfologi padi sawah 
local di lahan petani Sulawesi Utara. Buletin Plasma Nutfah 24(1): 1-8 

Roy, R., M. Tiwari., G. Donelli & V. Tiwari. 2018. Strategies for combating bacterial 
biofilms: A focus on anti-biofilm agents and their mechanisms of action. 
Virulence 9(1): 522-554 DOI: 
https://doi.org/10.1080/21505594.2017.1313372  

Roy, S., P. Mittal., L. Tayi., S. Bondada., M.K. Ray., H.K. Patel & R. Sonti. 2022. 
Xanthomonas oryzae pv. oryzae exoribonuclease R is required for complete 

Efektivitas Actinobacteria dalam Menghambat Virulensi Xanthomonas oryzae pv. oryzae dan
Pengendalian
Penyakit Hawar Daun Bakteri Padi
Ulvana Tri Nurwulan, Prof. Dr. Ir. Triwidodo Arwiyanto, M.Sc.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.1007/s12275-007-0173-9
https://doi.org/10.1186/s13020-019-0232-2
https://doi.org/10.1080/21505594.2017.1313372


55 
 

virulence in rice, optimal motility, and growth under stress. Phytopathology, 
112(3), 501–510. https://doi.org/10.1094/PHYTO-07-21-0310-R  

Saha, S., R. Garg., A. Biswas & A.B. Rai. 2015. Bacterial diseases of rice: An 
overview. Journal of Pure and Applied Microbiology, 9(1), 725–736. 

Sausa, C.D.S., A.C.F. Soares and M.D.S. Garrido. 2008. Characterization of 
Streptomycetes with potential to promote plant growth and biocontrol. Sci. 
Agric. 65(1): 50-55 

Sayuthi, M., A. Hanan., Muklis., P. Satriyo. 2020. Distribusi hama tanaman padi 
(Oryza sativa L.) pada fase vegetatif dan generatif di Provinsi Aceh. J. 
Agroecotenia 3(1): 1-10 

Shafiei, S.N., K. Ahmad., N.F.M. Ikhsan., S.I. Ismail, and K. Sijam. 2021. Suppression 
of Xanthomonas oryzae pv. oryzae biofilm formation by acacia mangium 
mathaol leaf extract. Brazilian Journal of Biology 81(1): 11-17 

Shi, T., X. Guo., J. Zhu., L. Hu., Z. He., and D. Jiang. 2021. Inhibitory effects of 
carbazomycin B produced by Streptomyces roseoverticillatus 63 against 
Xanthomonas oryzae pv. oryzae. Front. Microbiol 12: 1-13.  
https://doi.org/10.3389/fmicb.2021.616937  

Simko,I., and H.P. Piepho. 2012. The area under the disease progress stairs: 
calculation, advantage, and application. Phytopathol 102(4): 381-389. DOI: 
10.1094/PHYTO-07-11-0216.  

Singh, A., R. Gupta., S. Tandon & R. Pandey. 2017. Thyme oil reduces biofilm 
formation and impairs virulence of Xanthomonas oryzae. Frontiers in 
Microbiology, 8: 1074. DOI: https://doi.org/10.3389/fmicb.2017.01074  

Sopialena., Suryadi., R. Jannah., and D. Tantiani. 2021. Control of bacterial leaf blight 
disease in several varieties of rice plants (Oryza sativa L.) by using bacteria 
of Paenibacilus polymyxa Mace. IOP Conf. Series: Earth and Environmental 
Science 800. 

Stach, J. E. M., L.A. Maldonado., A.C. Ward., M. Goodfellow & A. T. Bull. 2003. New 
primers for the class Actinobacteria: Application to marine and terrestrial 
environments. Environmental Microbiology, 5(10), 828–841. DOI: 
https://doi.org/10.1046/j.1462-2920.2003.00483.x 

Sudir., B. Nuryanto, dan T.S. Kadir. 2012. Epidemiologi, patotipe, dan strategi 
pengendalian penyakit hawar daun bakteri pada tanaman padi. Iptek 
Tanaman Pangan 7(2): 79-87 

Sudir., Suprihanto & T.S. Kadir. 2009. Pathotype identification of Xanthomonas oryzae 
pv. oryzae, causing bacterial leaf blight in rice production centers in Java (in 
Indonesian). Jurnal Penelitian Pertanian Tanaman Pangan 28 (3): 131-138 

Sudir., Y.A. Yogi., Syahri. 2013. Komposisi dan sebaran patotipe Xanthomonas oryzae 
pv. oryzae di sentra produksi padi di Sumatera Selatan. Penelitian Pertanian 
Tanaman Pangan 32(2): 98-108 

Suryaningsih, A. S., H. Triwidodo & S. Wiyono. 2023. Resistance of six lines from 
farmers against bacterial leaf blight (Xanthomonas oryzae pv. oryzae). Jurnal 
Fitopatologi Indonesia, 19(4), 176–181. DOI: 
https://doi.org/10.14692/jfi.19.4.176-181 

Táncsics, A., I. Máthé., T. Benedek., E.M. Tóth., E. Atasayar., C. Spröer., K. 
Márialigeti., T. Felföldi & B. Kriszt. 2017. Rhodococcus sovatensis sp. Nov., 
an actinomycete isolated from the hypersaline and heliothermal Lake Ursu. 
International Journal of Systematic and Evolutionary Microbiology, 67(2), 
190–196. DOI: https://doi.org/10.1099/ijsem.0.001514  

Thepbandit, W., N. Buensanteai., K. Thumanu., S. Siriwong., T.L. Than., and D. 
Athinuwat. 2021. Salicylic acid elicitor inhibiting Xanthomonas oryzae pv. 
oryzae growth, motility, biofilm, polysaccharides production, and biochemical 
components during pathogenesis on rice. Chiang Mai J. Sci 48(2): 341-353 

Efektivitas Actinobacteria dalam Menghambat Virulensi Xanthomonas oryzae pv. oryzae dan
Pengendalian
Penyakit Hawar Daun Bakteri Padi
Ulvana Tri Nurwulan, Prof. Dr. Ir. Triwidodo Arwiyanto, M.Sc.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.1094/PHYTO-07-21-0310-R
https://doi.org/10.3389/fmicb.2021.616937
https://doi.org/10.3389/fmicb.2017.01074
https://doi.org/10.1046/j.1462-2920.2003.00483.x
https://doi.org/10.14692/jfi.19.4.176-181
https://doi.org/10.1099/ijsem.0.001514


56 
 

Trianom, B., T. Arwiyanto., T. Joko. 2019. Morphological and molecular 
characterization of sumatra disease of clove in Central Java, Indonesia. 
Tropical Life Science Research, 30(2), 107–118. DOI: 
10.21315/tlsr2019.30.2.8 

Uroz, S., P.M. Oger., E. Chapelle., M.T. Adeline., D. Faure., Y. Dessaux. 2008. A 
Rhodococcus qsdA-encoded enzyme defines a novel class of large-
spectrum quorum-quenching lactonases. Applied and Environmental 
Microbiology, 74(5), 1357–1366. https://doi.org/10.1128/AEM.02014-07 

Urvoy,M., R. Lami., C. Dreanno., D. Delmas., S. L’Helguen., and C. Labry. 2021. 
Quorum sensing regulated the hydrolytic enzyme production and community 
composition of heterotrophic bacteria in coastal waters. Front. Microbiol. 
12:7808759. DOI: https://doi.org/10.3389/fmicb.2021.780759  

Van der Plank, J.E. 1963. Plant Disease, Epidemic and Control. New York, London: 
Acad Press. 
https://www.google.co.id/books/edition/Plant_Diseases/HqzSBAAAQBAJ?h
l=en&gbpv=1  

Ventura, M., C. Canchaya., A. Tauch., G. Chandra., G.F. Fitzgerald., K.F. Chater., & 
D. van Sinderen. 2007. Genomics of actinobacteria : tracing the evolutionary 
history of an ancient phylum. Microbiology and Molecular Biology Reviews, 
71(3), 495–548. https://doi.org/10.1128/mmbr.00005-07  

Wahyudi,A.R., J.A. Priyanto., H.N. Fijrina., H.D. Mariastuti., dan A.A. Nawangsih. 
2019. Streptomyces spp. from rhizosphere soil of maize with potential as 
plant growth promoter. Biodiversitas 20(9): 2547-2553 

Xue, D., F. Tian., F. Yang., H. Chen., X. Yuan., C.H. Yang., Y. Chen., Q. Wang, and C. 
He. 2018. Phosphodiesterase EdpX1 promotes Xanthomonas oryzae pv. 
oryzae virulence, exopolysaccharide production and biofilm formation. 
Applied and Environmental Microbiology 84(22) 

Yang, F., Zhang, J., Zhang, H., Ji, G., Zeng, L., Li, Y., Yu, C., Fernando, W. G. D., & 
Chen, W. 2020. Bacterial blight induced shifts in endophytic microbiome of 
rice leaves and the enrichment of specific bacterial strains with pathogen 
antagonism. Frontiers in Plant Science, 11. DOI:  
https://doi.org/10.3389/fpls.2020.00963 

Yanuar, A., S. Dwi Nurcahyanti., D. Hardian & S. Addy. 2016. Potensi agens hayati 
dalam menekan perkembangan penyakit hawar daun bakteri (Xanthomonas 
oryzae pv. oryzae) pada padi. J. Agrotek. Trop 5(2): 70-76. 

Yu, C., H. Chen., F. Tian., F. Yang., X. Yuan., C.H. Yang., and C. He. 2017. A ten gene-
containing genome island determines flagellin glycosylation: implication for 
its regulatory role in motility and virulence of Xanthomonas oryzae pv. 
oryzae. Molecular Plant Pathology 19(3): 579-592 

Yuriyah, S., D.W. Utami., and I. Hanarida. 2013. Uji ketahanan galur-galur harapan 
padi terhadap penyakit hawar daun bakteri (Xanthomonas oryzae pv. oryzae) 
ras III,IV, dan VIII. Buletin Plasma Nutfah 19(2): 53-60 

Zegadlo, K., M. Gieron., P. Zarnowiec., K.D. Popinska., B. Krecisz., W. Kaca., and G. 
Czerwonka. 2023. Bacterial motility and its role in skin and wound infection. 
Int. J. Mol. Sci. 24(2):1-12. https://dx.doi.org/10.3390/ijms24021707 

Zhang, Y. Q., W.J. Li., R.M. Kroppenstedt., C.J. Kim., G.Z. Chen., D.J. Park., L.H. Xu., 
& C.L. Jiang. 2005. Rhodococcus yunnanensis sp. nov., a mesophilic 
actinobacterium isolated from forest oil. International Journal of Systematic 
and Evolutionary Microbiology, 55(3), 1133–1137. DOI: 
https://doi.org/10.1099/ijs.0.63390-0  

Zheng, D., X. Yaou., M. Duan., Y. Luo., B. Liu., P. Qi., M. Sun., and L. Ruan. 2016. 
Two overlapping two-component systems in Xanthomonas oryzae pv. oryzae 

Efektivitas Actinobacteria dalam Menghambat Virulensi Xanthomonas oryzae pv. oryzae dan
Pengendalian
Penyakit Hawar Daun Bakteri Padi
Ulvana Tri Nurwulan, Prof. Dr. Ir. Triwidodo Arwiyanto, M.Sc.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.21315/tlsr2019.30.2.8
https://doi.org/10.1128/AEM.02014-07
https://doi.org/10.3389/fmicb.2021.780759
https://www.google.co.id/books/edition/Plant_Diseases/HqzSBAAAQBAJ?hl=en&gbpv=1
https://www.google.co.id/books/edition/Plant_Diseases/HqzSBAAAQBAJ?hl=en&gbpv=1
https://doi.org/10.1128/mmbr.00005-07
https://doi.org/10.3389/fpls.2020.00963
https://dx.doi.org/10.3390/ijms24021707
https://doi.org/10.1099/ijs.0.63390-0


57 
 

contribute to full fitness in rice by regulating virulence factors expression. 
Scientific Report 6: 22768 

Zhou, Z., X. Wu., J. Li., Y. Zhang., Y. Huang., W. Zhang., Y. Shi., J. Wang., S. Chen. 
2022. A novel quorum quencher, Rhodococcus pyridinivorans XN-36, is a 
powerful agent for the biocontrol of soft rot disease in various host plants. 
Biological Control, 169. https://doi.org/10.1016/j.biocontrol.2022.104889  

Zhu, S., X. Sun., Y. Li., X. Feng & B. Gao. 2023. The common origin and degenerative 
evolution of flagella in Actinobacteria. MBio, 14(6). DOI: 
https://doi.org/10.1128/mbio.02526-23  

 
 
 

Efektivitas Actinobacteria dalam Menghambat Virulensi Xanthomonas oryzae pv. oryzae dan
Pengendalian
Penyakit Hawar Daun Bakteri Padi
Ulvana Tri Nurwulan, Prof. Dr. Ir. Triwidodo Arwiyanto, M.Sc.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.1016/j.biocontrol.2022.104889
https://doi.org/10.1128/mbio.02526-23

	Daftar Pustaka

