
64 

 

 
 

DAFTAR PUSTAKA 

Afriliya, F. (2019). Keanekaragaman Jenis-Jenis Penyakit dan Cara 

Pengendaliannya di Pembibitan Kelapa Sawit (Elaeis guinensis Jacq) PT. 

Perkebunan Nusantara I Langsa. Biologica Samudra, 1(1), 34-40. 

 

Alviodinasyari, R., Martina, A., & Lestari, W. (2015). Pengendalian Ganoderma 

boninense oleh Trichoderma sp. SBJ8 pada kecambah dan bibit kelapa sawit 

(Elaeis guineensis jacq.) di tanah gambut. (Doctoral dissertation). Riau 

University, Riau, Indonesia. 

 

Azahar, T. M., Mustapha, J. C., Mazliham, S., & Boursier, P. (2011). Temporal 

analysis of basal stem rot disease in oil palm plantations: An analysis on peat 

soil. Internat. J. Engine. Technol, 11(3), 96-101. 

 

Aziz, M. H., Khairunniza-Bejo, S., Wayayok, A., Hashim, F., Kondo, N., & Azmi, 

A. N. (2021). Temporal changes analysis of soil properties associated with 

Ganoderma boninense pat. Infection in oil palm seedlings in a controlled 

environment. Agronomy, 11(11), 2279. 

 

Badan Pusat Statistik. 2022. Statistik Kelapa Sawit Indonesia. Jakarta: Badan Pusat 

Statistik Publisher 

 

Bharudin, I., Ab Wahab, A. F. F., Abd Samad, M. A., Xin Yie, N., Zairun, M. A., 

Abu Bakar, F. D., & Abdul Murad, A. M. (2022). Review update on the life 

cycle, plant–microbe interaction, genomics, detection and control strategies of 

the oil palm pathogen Ganoderma boninense. Biology, 11(2), 251. 

 

Bilir, Ö., Göl, D., Hong, Y., McDowell, J. M., & Tör, M. (2022). Small RNA-based 

plant protection against diseases. Frontiers in Plant Science, 13, 951097. 

 

Bolognesi, R., Ramaseshadri, P., Anderson, J., Bachman, P., Clinton, W., 

Flannagan, R., & Segers, G. (2012). Characterizing the mechanism of action 

of double-stranded RNA activity against western corn rootworm (Diabrotica 

virgifera virgifera LeConte). PLoS ONE 7(10). 

 

Cai, Q., Qiao, L., Wang, M., He, B., Lin, F. M., Palmquist, J., ... & Jin, H. (2018). 

Plants send small RNAs in extracellular vesicles to fungal pathogen to silence 

virulence genes. Science, 360(6393), 1126-1129. 

 

Chong, K. P., Dayou, J., Alexander, A., Chong, K. P., Dayou, J., & Alexander, A. 

(2017). Pathogenic nature of Ganoderma boninense and basal stem rot disease. 

Detection and control of Ganoderma boninense in oil palm crop, 5-12. 

 

Produksi Untai Ganda RNA Berbasis Mikroba Untuk Menekan Perkembangan Ganoderma Boninense
Penyebab
Penyakit Busuk Pangkal Batang Kelapa Sawit
Naura Paramitha Cindy Ardyah, Prof. Dr. Ir. Siti Subandiyah, M.Agr.Sc.; Dr. Ir. Arif Wibowo, M. Agr. Sc.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



65 

 

 
 

Cooper, A. M., Song, H., Yu, Z., Biondi, M., Bai, J., Shi, X., & Zhu, K. Y. (2021). 

Comparison of strategies for enhancing RNA interference efficiency in 

Ostrinia nubilalis. Pest management science, 77(2), 635-645.  

 

Costa-Rezende, D. H., Robledo, G. L., Góes-Neto, A., Reck, M. A., Crespo, E., & 

Drechsler-Santos, E. R. (2017). Morphological reassessment and molecular 

phylogenetic analyses of Amauroderma s. lat. raised new perspectives in the 

generic classification of the Ganodermataceae family. Persoonia-Molecular 

Phylogeny and Evolution of Fungi, 39(1), 254-269. 

 

Dalakouras, A., Koidou, V., & Papadopoulou, K. (2024). DsRNA-based pesticides: 

Considerations for efficiency and risk assessment. Chemosphere, 

141530.Degnan, R. M., McTaggart, A. R., Shuey, L. S., Pame, L. J. S., Smith, 

G. R., Gardiner, D. M., ... & Sawyer, A. (2023). Exogenous double‐stranded 

RNA inhibits the infection physiology of rust fungi to reduce symptoms in 

planta. Molecular Plant Pathology, 24(3), 191-207. 

 

Dousis, A., Ravichandran, K., Hobert, E. M., Moore, M. J., & Rabideau, A. E. 

(2023). An engineered T7 RNA polymerase that produces mRNA free of 

immunostimulatory byproducts. Nature biotechnology, 41(4), 560-568. 

 

Duanis‐Assaf, D., Galsurker, O., Davydov, O., Maurer, D., Feygenberg, O., Sagi, 

M., ... & Alkan, N. (2022). Double‐stranded RNA targeting fungal ergosterol 

biosynthesis pathway controls Botrytis cinerea and postharvest grey 

mould. Plant biotechnology journal, 20(1), 226-237. 

 

Du, Z., Dong, C. H., Wang, K., & Yao, Y. J. (2019). Classification, biological 

characteristics and cultivations of Ganoderma. Ganoderma and Health: 

Biology, Chemistry and Industry, 15-58. 

 

Dvorak, P., Chrast, L., Nikel, P. I., Fedr, R., Soucek, K., Sedlackova, M., & 

Damborsky, J. (2015). Exacerbation of substrate toxicity by IPTG in 

Escherichia coli BL21 (DE3) carrying a synthetic metabolic pathway. 

Microbial cell factories, 14(1), 1-15. 

 

Farhana, B., Ilyas, S., & Budiman, L. F. (2013). Pematahan Dormansi Benih Kelapa 

Sawit (Elaeis guineensis Jacq.) dengan Perendaman dalam Air Panas dan 

Variasi Konsentrasi Ethephon. Buletin Agrohorti, 1(1), 72-78. 

 

Fletcher, S. J., Reeves, P. T., Hoang, B. T., & Mitter, N. (2020). A perspective on 

RNAi-based biopesticides. Frontiers in Plant Science, 11(1), 51. 

 

Guan, R., Chu, D., Han, X., Miao, X., & Li, H. (2021). Advances in the development 

of microbial double-stranded RNA production systems for application of RNA 

interference in agricultural pest control. Frontiers in Bioengineering and 

Biotechnology, 9, 753790. 

Produksi Untai Ganda RNA Berbasis Mikroba Untuk Menekan Perkembangan Ganoderma Boninense
Penyebab
Penyakit Busuk Pangkal Batang Kelapa Sawit
Naura Paramitha Cindy Ardyah, Prof. Dr. Ir. Siti Subandiyah, M.Agr.Sc.; Dr. Ir. Arif Wibowo, M. Agr. Sc.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



66 

 

 
 

He, W., Xu, W., Xu, L., Fu, K., Guo, W., Bock, R., & Zhang, J. (2020). Length-

dependent accumulation of double-stranded RNAs in plastids affects RNA 

interference efficiency in the Colorado potato beetle. Journal of Experimental 

Botany, 71(9), 2670-2677. 

 

Ho, C. L., Tan, Y. C., Yeoh, K. A., Ghazali, A. K., Yee, W. Y., & Hoh, C. C. (2016). 

De novo transcriptome analyses of host-fungal interactions in oil palm (Elaeis 

guineensis Jacq.). BMC genomics, 17, 1-19. 

 

Hough, J., Howard, J. D., Brown, S., Portwood, D. E., Kilby, P. M., & Dickman, 

M. J. (2022). Strategies for the production of dsRNA biocontrols as alternatives 

to chemical pesticides. Frontiers in Bioengineering and Biotechnology, 10, 

980592. 

 

Horbach, R., Navarro-Quesada, A. R., Knogge, W., & Deising, H. B. (2011). When 

and how to kill a plant cell: infection strategies of plant pathogenic fungi. 

Journal of plant physiology, 168(1), 51-62. 

 

Hue, Y., Stenlid, J., Elfstrand, M., & Olson, Å. (2013). Evolution of RNA 

interference proteins dicer and argonaute in 

Basidiomycota. Mycologia, 105(6), 1489-1498. 

 

Idris, A. S., Kushairi, A., Ismail, S., & Ariffin, D. (2004). Selection for partial 

resistance in oil palm progenies to Ganoderma basal stem rot. J Oil Palm Res, 

16(2), 12-18. 

 

Irma, A., Meryandini, A., & Rupaedah, B. (2018). Biofungicide producing bacteria: 

an in vitro inhibitor of Ganoderma boninense. Hayati Journal of Biosciences, 

25(4), 151-151 

.  

Jazuli, N. A., Kamu, A., Chong, K. P., Gabda, D., Hassan, A., Abu Seman, I., & 

Ho, C. M. (2022). A review of factors affecting Ganoderma basal stem rot 

disease progress in oil palm. Plants, 11(19), 2462. 

 

Jiang, X., Attiogbe, K. B., Guo, Y., & Wu, X. (2024). Production of Double-

Stranded RNA Using the Prokaryotic Promoter-Mediated Bidirectional 

Transcription. In Double-Stranded RNA: Methods and Protocols (pp. 47-55). 

New York, NY: Springer US. 

 

Kaur, R., Gupta, M., Singh, S., Joshi, N., & Sharma, A. (2020). Enhancing RNAi 

efficiency to decipher the functional response of potential genes in Bemisia 

tabaci AsiaII-1 (Gennadius) through dsRNA feeding assays. Frontiers in 

Physiology, 11, 123. 

 

Produksi Untai Ganda RNA Berbasis Mikroba Untuk Menekan Perkembangan Ganoderma Boninense
Penyebab
Penyakit Busuk Pangkal Batang Kelapa Sawit
Naura Paramitha Cindy Ardyah, Prof. Dr. Ir. Siti Subandiyah, M.Agr.Sc.; Dr. Ir. Arif Wibowo, M. Agr. Sc.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



67 

 

 
 

Kaur, R., Choudhury, A., Chauhan, S., Ghosh, A., Tiwari, R., & Rajam, M. V. 

(2021). RNA interference and crop protection against biotic 

stresses. Physiology and Molecular Biology of Plants, 27(10), 2357-2377. 

 

Khoo, Y. W., & Chong, K. P. (2023). Ganoderma boninense: general characteristics 

of pathogenicity and methods of control. Frontiers in plant science, 14, 

1156869. 

 

Lim, F. H., Abd Rasid, O., Idris, A. S., As' wad, A. W. M., Vadamalai, G., Parveez, 

G. K. A., & Wong, M. Y. (2024). Gene silencing of Ganoderma boninense 

Lanosterol 14α-demethylase (GBERG11) affects ergosterol biosynthesis and 

pathogenicity towards oil palm. Scientia Horticulturae, 332, 113198. 

 

Lorang, J. (2019). Necrotrophic exploitation and subversion of plant defense: a 

lifestyle or just a phase, and implications in breeding resistance. 

Phytopathology, 109(3), 332-346. 

 

Ma, Z. Z., Zhou, H., Wei, Y. L., Yan, S., & Shen, J. (2020). A novel plasmid–

Escherichia coli system produces large batch dsRNAs for insect gene silencing. 

Pest management science, 76(7), 2505-2512. 

 

McLoughlin, A. G., Wytinck, N., Walker, P. L., Girard, I. J., Rashid, K. Y., de 

Kievit, T., ... & Belmonte, M. F. (2018). Identification and application of 

exogenous dsRNA confers plant protection against Sclerotinia sclerotiorum 

and Botrytis cinerea. Scientific reports, 8(1), 7320. 

 

Mendiola, S. Y., Civitello, D. J., & Gerardo, N. M. (2020). An integrative approach 

to symbiont-mediated vector control for agricultural pathogens. Current 

opinion in insect science, 39, 57-62. 

 

Moraleva, A. A., Deryabin, A. S., Rubtsov, Y. P., Rubtsova, M. P., & Dontsova, O. 

A. (2022). Eukaryotic Ribosome Biogenesis: The 40S Subunit. Acta Naturae, 

14(1), 14. 

 

Naher, L., Yusuf, U. K., Habib, S. H., Ky, H. U. Y. N. H., & Siddiquee, S. H. A. F. 

I. Q. U. Z. Z. A. M. A. N. (2018). Mycoparasitism activity of Trichoderma 

harzianum associated with chitinase expression against Ganoderma boninense. 

Pak. J. Bot, 50(3), 1241-1245. 

 

Nainggolan, Y., Divia, D., Hutapea, D. L., Sirait, W. F., Sirait, M., & Sianturi, R. 

(2025). Anava Satu Jalur (One Way–Anova). Innovative: Journal Of Social 

Science Research, 5(1), 5670-5682. 

 

Nanda, A., Mohapatra, B. B., Mahapatra, A. P. K., Mahapatra, A. P. K., & 

Mahapatra, A. P. K. (2021). Multiple comparison test by Tukey’s honestly 

significant difference (HSD): Do the confident level control type I 

Produksi Untai Ganda RNA Berbasis Mikroba Untuk Menekan Perkembangan Ganoderma Boninense
Penyebab
Penyakit Busuk Pangkal Batang Kelapa Sawit
Naura Paramitha Cindy Ardyah, Prof. Dr. Ir. Siti Subandiyah, M.Agr.Sc.; Dr. Ir. Arif Wibowo, M. Agr. Sc.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



68 

 

 
 

error. International Journal of Statistics and Applied Mathematics, 6(1), 59-

65. 

 

Nerva, L., Sandrini, M., Gambino, G., & Chitarra, W. (2020). Double-stranded 

RNAs (dsRNAs) as a sustainable tool against gray mold (Botrytis cinerea) in 

grapevine: Effectiveness of different application methods in an open-air 

environment. Biomolecules, 10(2), 200. 

 

Niño-Sánchez, J., Chen, L. H., De Souza, J. T., Mosquera, S., & Stergiopoulos, I. 

(2021). Targeted delivery of gene silencing in fungi using genetically 

engineered bacteria. Journal of Fungi, 7(2), 125. 

 

Nurfatriani, F., Sari, G. K., Saputra, W., & Komarudin, H. (2022). Oil palm 

economic benefit distribution to regions for environmental sustainability: 

Indonesia’s revenue-sharing scheme. Land, 11(9), 1452. 

 

Nwokeoji, A. O., Nwokeoji, E. A., Chou, T., & Togola, A. (2022). A novel 

sustainable platform for scaled manufacturing of double-stranded RNA 

biopesticides. Bioresources and Bioprocessing, 9(1), 1-16. 

 

Okolo, C. C., Okolo, E. C., Nnadi, A. L., Obikwelu, F. E., Obalum, S. E., & Igwe, 

C. A. (2019). The oil palm (Elaeis guineensis Jacq): nature’s ecological 

endowment to eastern Nigeria. Agro-Science, 18(3), 48-57. 

 

Priwiratama, H., Prasetyo, A. E., & Susanto, A. (2014). Pengendalian penyakit 

busuk pangkal batang kelapa sawit secara kultur teknis. Jurnal Fitopatologi 

Indonesia, 10(1), 1-1. 

 

Qiao, L., Lan, C., Capriotti, L., Ah‐Fong, A., Nino Sanchez, J., Hamby, R., ... & 

Jin, H. (2021). Spray‐induced gene silencing for disease control is dependent 

on the efficiency of pathogen RNA uptake. Plant Biotechnology 

Journal, 19(9), 1756-1768. 

 

Ray, P., Sahu, D., Aminedi, R., & Chandran, D. (2022). Concepts and 

considerations for enhancing RNAi efficiency in phytopathogenic fungi for 

RNAi-based crop protection using nanocarrier-mediated dsRNA delivery 

systems. Frontiers in Fungal Biology, 3, 977502. 

 

Rupaedah, B., Wachid, W. A., Safarrida, A., Purwoko, D., & Masruri, M. (2024). 

Volatile organic compounds (VOCs) produced by indigenous Bacterium strain 

BS1727 as antifungal agents against Ganoderma boninense. Journal of the 

Saudi Society of Agricultural Sciences. 

 

Schmeing, T. M., & Ramakrishnan, V. (2009). What recent ribosome structures 

have revealed about the mechanism of translation. Nature, 461(7268), 1234-

1242. 

Produksi Untai Ganda RNA Berbasis Mikroba Untuk Menekan Perkembangan Ganoderma Boninense
Penyebab
Penyakit Busuk Pangkal Batang Kelapa Sawit
Naura Paramitha Cindy Ardyah, Prof. Dr. Ir. Siti Subandiyah, M.Agr.Sc.; Dr. Ir. Arif Wibowo, M. Agr. Sc.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



69 

 

 
 

 

Sharma, R., Sharad, S., Minhas, G., Sharma, D. R., Bhatia, K., & Sharma, N. K. 

(2023). DNA, RNA isolation, primer designing, sequence submission, and 

phylogenetic analysis. In Basic biotechniques for bioprocess and 

bioentrepreneurship (pp. 197-206). Academic Press. 

 

Shcherbakova, L., Kartashov, M., Statsyuk, N., Pasechnik, T., & Dzhavakhiya, V. 

(2020). Assessment of the sensitivity of some plant pathogenic fungi to 6-

demethylmevinolin, a putative natural sensitizer able to help overcome the 

fungicide resistance of plant pathogens. Antibiotics, 9(12), 842. 

 

Siddiqui, Y., Surendran, A., Paterson, R. R. M., Ali, A., & Ahmad, K. (2021). 

Current strategies and perspectives in detection and control of basal stem rot of 

oil palm. Saudi Journal of Biological Sciences, 28(5), 2840-2849. 

 

Silver, K., Cooper, A. M., & Zhu, K. Y. (2021). Strategies for enhancing the 

efficiency of RNA interference in insects. Pest Management Science, 77(6), 

2645-2658. 

 

Spada, M., Pugliesi, C., Fambrini, M., & Pecchia, S. (2021). Silencing of the Slt2-

type MAP kinase Bmp3 in Botrytis cinerea by application of exogenous 

dsRNA affects fungal growth and virulence on Lactuca sativa. International 

journal of molecular sciences, 22(10), 5362. 

 

Susanto, A., Prasetyo, A. E., & Wening, S. (2013). Laju infeksi Ganoderma pada 

empat kelas tekstur tanah. Jurnal Fitopatologi Indonesia, 9(2), 39-39. 

 

Timmons, L., Court, D. L., & Fire, A. (2001). Ingestion of bacterially expressed 

dsRNAs can produce specific and potent genetic interference in Caenorhabditis 

elegans. Gene, 263(1-2), 103-112. 

 

Toyobo. (2025). Toyobo Research Reagents: TArget Clone and TArget Clone -Plus. 

Retrieved from https://www.toyobo-

global.com/products/lifescience/products/clon_010/index.html 

 

Turner, P. D. (1981). Oil palm diseases and disorders. Malaysia: Oxford University 

Press 

 

Verdonckt, T. W., & Vanden Broeck, J. (2022). Methods for the cost-effective 

production of bacteria-derived double-stranded RNA for in vitro knockdown 

studies. Frontiers in Physiology, 13, 836106. 

 

Voloudakis, A. E., Holeva, M. C., Sarin, L. P., Bamford, D. H., Vargas, M., 

Poranen, M. M., & Tenllado, F. (2015). Efficient double-stranded RNA 

production methods for utilization in plant virus control. Plant Virology 

Protocols: New Approaches to Detect Viruses and Host Responses, 255-274. 

Produksi Untai Ganda RNA Berbasis Mikroba Untuk Menekan Perkembangan Ganoderma Boninense
Penyebab
Penyakit Busuk Pangkal Batang Kelapa Sawit
Naura Paramitha Cindy Ardyah, Prof. Dr. Ir. Siti Subandiyah, M.Agr.Sc.; Dr. Ir. Arif Wibowo, M. Agr. Sc.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

https://www.toyobo-global.com/products/lifescience/products/clon_010/index.html
https://www.toyobo-global.com/products/lifescience/products/clon_010/index.html


70 

 

 
 

 

Wang, M., Weiberg, A., Lin, F. M., Thomma, B. P., Huang, H. D., & Jin, H. (2016). 

Bidirectional cross-kingdom RNAi and fungal uptake of external RNAs confer 

plant protection. Nature plants, 2(10), 1-10. 

 

Wuthisathid, K., Chaijarasphong, T., Chotwiwatthanakun, C., Somrit, M., 

Sritunyalucksana, K., & Itsathitphaisarn, O. (2021). Co-expression of double-

stranded RNA and viral capsid protein in the novel engineered Escherichia coli 

DualX-B15 (DE3) strain. BMC microbiology, 21, 1-11. 

 

Woittiez, L. S., Van Wijk, M. T., Slingerland, M., Van Noordwijk, M., & Giller, K. 

E. (2017). Yield gaps in oil palm: A quantitative review of contributing factors. 

European Journal of Agronomy, 83, 57-77. 

 

Zhang, Y., Wu, M., Zhang, H., Li, Y., Wang, Y., Meng, F., ... & Luo, C. X. (2024). 

The Bacteria-Derived dsRNA Was Used for Spray-Induced Gene Silencing for 

Rice False Smut Control. Journal of Agricultural and Food Chemistry, 72(51), 

28246-28254. 

 

Zotti, M., Dos Santos, E. A., Cagliari, D., Christiaens, O., Taning, C. N. T., & 

Smagghe, G. (2018). RNA interference technology in crop protection against 

arthropod pests, pathogens and nematodes. Pest management science, 74(6), 

1239-1250. 

  

Produksi Untai Ganda RNA Berbasis Mikroba Untuk Menekan Perkembangan Ganoderma Boninense
Penyebab
Penyakit Busuk Pangkal Batang Kelapa Sawit
Naura Paramitha Cindy Ardyah, Prof. Dr. Ir. Siti Subandiyah, M.Agr.Sc.; Dr. Ir. Arif Wibowo, M. Agr. Sc.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/


	DAFTAR PUSTAKA

