Studi Ekologis dan Molekuler Eumorphus sp. dalam Penyebaran Ganoderma Boninense di
Perkebunan Kelapa
Sawit Zona Pesisir dan Pedalaman Sulawesi
Rivaldi Pratama, Prof. Dr. Ir. Siti Subandiyah, M.Agr.Sc
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

DAFTAR PUSTAKA

Aanen, D. K., Padje, A.V., & Auxier, B. 2023. Longevity of Fungal Mycelia and
Nuclear Quality Checks: a New Hypothesis for the Role of Clamp
Connections in Dikaryons. Microbiology and Molecular Biology Reviews.
87 (3): 22-21.

Abubakar, A., Ishak, M.Y., Bakar, A.A. & Uddin, M.K. 2022. Ganoderma boninense
basal stem rot induced by climate change and its effect on oil palm.
Environmental Sustainability. 5 (3): 289-303.
https://doi.org/10.1007/s42398-022-00244-7

Al-Obaidi, J. R. (2013). Expression of fungal infection response genes and protein

frofiles in oil palm (elaeis guineensis jacq.) roots during basal stem rot
infection by ganoderma boninense (Doctoral dissertation, University of
Malaya).

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.
https://doi.org/10.3390/agronomy11112279

Azmi, K.T., Zulkifli, R.O., Norkaspi, K., Zainal, R.M.R., Khairani N.M.B., & Wahid,
O. 2014. Transforming oil palm plantation for forage and livestock
integration. Oil Palm Bull. 69: 1-12.

Bahari, M.N.A., Sakeh, N.M., Abdullah, S.N.A., Ramli, R.R. & Kadkhodaei, S.,

2018. Transciptome profiling at early infection of Elaeis guineensis by

Ganoderma boninense provides novel insights on fungal transition from
biotrophic to necrotrophic phase. Bmc Plant Biology. 18: 1-25.
https://doi.org/10.1186/s12870-018-1594-9

Baharim, M. S. A., Adnan, N. A., Anuar, M. |, Laurence, A. L., & Samat, A. A. 2024.
Relationship analysis between Ganoderma boninense-derived Basal Stem

Rot disease severity with multiple leaf physiology parameters in mature oil
palm tree responses toward water use efficiency (WUE). Journal of Plant
Pathology. 106(4): 1801-1816. https://doi.org/10.1007/s42161-024-01762-
5

Baharim, M. S. A., Adnan, N. A., Laurence, A. L., Anuar, M. |., & Nurhamidah, N.
(2026). Modelling Plant Stress in Mature Oil Palm for Basal Stem Rot



https://doi.org/10.1007/s42398-022-00244-7
https://doi.org/10.3390/agronomy11112279
https://doi.org/10.1186/s12870-018-1594-9
https://doi.org/10.1007/s42161-024-01762-5
https://doi.org/10.1007/s42161-024-01762-5

Studi Ekologis dan Molekuler Eumorphus sp. dalam Penyebaran Ganoderma Boninense di
Perkebunan Kelapa
Sawit Zona Pesisir dan Pedalaman Sulawesi
Rivaldi Pratama, Prof. Dr. Ir. Siti Subandiyah, M.Agr.Sc
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

Disease Severity with Water Use Efficiency and Hyperspectral
Data. Journal of Advanced Research Design, 138(1), 116-128.
https://doi.org/10.37934/ard.138.1.116128

Bakewell-Stone, P. 2022. Elaeis guineensis (African oil palm). PlantwisePlus
Knowledge Bank. https://doi.org/10.1079/pwkb.species.20295

Beaudoin-Ollivier, L., & Montpellier, F. C. 2018. Insect pests affecting oil palms. In

A. Rival (Ed.), Achieving sustainable cultivation of oil palm. Burleigh Dodds
Science Publishing. 2: 75-112. https://doi.org/10.19103/AS.2017.0023.10
Bharudin, ., Wahab, A.F.F., Samad, M.A,, Yie, X.N., Zairun, M.A., Bakar, B.F.D., &
Murad, A, 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.
https://doi.org/10.3390/biology11020251

Bolhassan, M. H. 2013. Diversity of polyporales in the malay peninsular and the

application of Ganoderma australe (fr.) Pat. in biopulping of empty fruit
bunches of Elaeis guineensis. University of Malaya (Malaysia).

Castillo, S.Y., Rodriguez, M.C., Gonzalez, L. F., Zudiga, L. F., Mestizo, Y. A,,
Medina, H. C., Montoya, C., Morales, A., Romero, H. M., & Sarria, G.A.
2022. Ganoderma Zonatum is the Causal Agent of Basal Stem Rot in Oil
Palm in Colombia. Journal of Fungi. 8 (230): 1-14.
https://doi.org/10.3390/jof8030230

Chang, T. 2003. Effect of soil moisture content on the survival of Ganoderma

species and other wood-inhabiting fungi. Plant Disease. 87(10), 1201-
1204. https://doi.org/10.1094/PDIS.2003.87.10.1201
Chen, Z. Y., Goh, Y. K., Goh, Y. K., & Goh, K. J. 2017. Life expectancy of oil palm

(Elaeis guineensis) infected by Ganoderma boninense in coastal soils,

Malaysia: A case study. Archives of Phytopathology and Plant Protection.
50 (11-12): 598-612.

Chong, K. P, Dayou, J., & Alexander, A. 2017. Pathogenic nature of Ganoderma
boninense and basal stem rot disease. In K. P. Chong, J. Dayou, & A.
Alexander (Eds.), Detection and control of Ganoderma boninense in oil
palm crop. Springer International Publishing. 5-12.
https://doi.org/10.1007/978-3-319-54969-9 2

Cooper, R. M., Flood, J., & Rees, R. W. 2011. Ganoderma boninense in oil palm

plantations: current thinking on epidemiology, resistance and pathology.


https://doi.org/10.37934/ard.138.1.116128
https://doi.org/10.1079/pwkb.species.20295
https://doi.org/10.19103/AS.2017.0023.10
https://doi.org/10.3390/biology11020251
https://doi.org/10.3390/jof8030230
https://doi.org/10.3390/jof8030230
https://doi.org/10.1094/PDIS.2003.87.10.1201
https://doi.org/10.1007/978-3-319-54969-9_2

Studi Ekologis dan Molekuler Eumorphus sp. dalam Penyebaran Ganoderma Boninense di
Perkebunan Kelapa

Sawit Zona Pesisir dan Pedalaman Sulawesi

Rivaldi Pratama, Prof. Dr. Ir. Siti Subandiyah, M.Agr.Sc

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Dahang, D., Nainggolan, L.P.,, Sembiring, R., Sembiring, S., Tarigan, S.,
Rajagukguk, B.H., & Karo, S.B. 2021. Pengendalian penyakit Ganoderma
pada kelapa sawit dengan menggunakan jamur endofitik hendersonia.
Jurnal Masyarakat Mandiri. 5 (2): 548-559.
https://doi.org/10.31764/imm.v5i2.4090

Dewi, F. S., Abadi, A. L., & Syib'li, M. A. 2024. Comparison of primer types to
produce fungal DNA fragment from garlic plant root samples. Research
Journal of Life Science. 10 (3): 128-136.
https://doi.org/10.21776/ub.rjls.2023.010.03.3

Edy, N., Anshary, A, & Irwan, B. 2020. Incidence and severity of Ganoderma rot

disease in tropical land-use systems and their virulence to palm oil. Plant
Pathol. 19 (2): 98-105. https://doi.org/10.3923/ppj.2020.98.105
Edy, N., Anshary, A., & Lakani, I. 2022. Morphological diversity of Ganoderma

along different land uses in Central and West Sulawesi. In IOP Conference
Series: Earth and Environmental Science. 1107 (1): 012-021.
https://doi.org/10.1088/1755-1315/1107/1/012021

Edy, N., Anshary, A., Basir-Cyio, M., Mahfudz, Lakani, |., Kadir, S.A.A., & Mahmud,

S. 2020. Research article incidence and severity of ganoderma rot disease

in tropical land-use systems and their virulence to palm oil. Plant Pathol. 19
(2): 98-105. https://doi.org/10.3923/ppj.2020.98.105
Fitriani, Suryantini, R. & Wulandari, R.S. 2017. Pengendalian hayati patogen busuk

akar (Ganoderma sp.) pada Acacia mangium dengan Trichoderma spp.
isolat lokal secara in wvitro. Jurnal Hutan Lestari. 5(3).
https://doi.org/10.26418/jhl.v5i3.20631

Flood, J., Cooper, R., Rees, R., Potter, U., & Hasan, Y. 2010. Some latest R & D

on Ganoderma diseases in oil palm. In IOPRI/MPOB Seminar: advances

in the controlling of devastating disease of oil palm (Ganoderma) in South
East Asia. 10: 1-21.

Gabungan Pengusaha Kelapa Sawit Indonesia (Gapki). 2024. Kinerja industri
minyak sawit tahun 2023 dan prospek tahun 2024. URL:
Https://Gapki.ld/News/2024/02/27/Kinerja-Industri-Minyak-Sawit-Tahun-
2023-Prospek-Tahun-2024/. Diakses pada tanggal 22 Oktober 2024.

Goh, Y.K., Marzuki, N.F., Tuan Pa, T.N.F., Goh, T.K., Kee, Z.S., Goh, Y.K., Yusof,
M.T., Vujanovic, V., & Goh, K.J., 2020. Biocontrol and plant-growth-

promoting traits of Talaromyces apiculatus and Clonostachys rosea



https://doi.org/10.31764/jmm.v5i2.4090
https://doi.org/10.21776/ub.rjls.2023.010.03.3
https://doi.org/10.3923/ppj.2020.98.105
https://doi.org/10.1088/1755-1315/1107/1/012021
https://doi.org/10.1088/1755-1315/1107/1/012021
https://doi.org/10.3923/ppj.2020.98.105
https://doi.org/10.26418/jhl.v5i3.20631
https://gapki.id/News/2024/02/27/Kinerja-Industri-Minyak-Sawit-Tahun-2023-Prospek-Tahun-2024/
https://gapki.id/News/2024/02/27/Kinerja-Industri-Minyak-Sawit-Tahun-2023-Prospek-Tahun-2024/

Studi Ekologis dan Molekuler Eumorphus sp. dalam Penyebaran Ganoderma Boninense di
Perkebunan Kelapa
Sawit Zona Pesisir dan Pedalaman Sulawesi
Rivaldi Pratama, Prof. Dr. Ir. Siti Subandiyah, M.Agr.Sc
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

consortium against Ganoderma basal stem rot disease of oil palm.
Microorganisms. 8 (8): 1138.
https://doi.org/10.3390/microorganisms8081138

Gorea, E. 2017. Microscopic analysis of oil palm (Elaeis guineensis) infection by
Ganoderma boninense. https://doi.org/10.14264/uql.2017.563

Govender, N., & Wong, M. Y. 2017. Detection of oil palm root penetration by
Agrobacterium-mediated transformed Ganoderma boninense, expressing
green fluorescent protein. Phytopathology. 107 (4): 483-490.
https://doi.org/10.1094/PHYTO-02-16-0062-R

Govender, N., Abu-Seman, I., & Mui-Yun, W. 2020. Root lignin composition and

content in oil palm (Elaeis guineensis Jacq.) genotypes with different
defense responses to Ganoderma boninense. Agronomy. 10 (10): 1487.
https://doi.org/10.3390/agronomy10101487

Hagilaa, G., Lim, R., Chew, T., Ng, S., Seng, T., Cheah, T., & Mathews, J. 2024.

Variation in Morphological Characteristic and Growth Rate of Isolated

Dikaryotic Ganoderma boninense Mycelia on Nutrient Medium and
Rubberwood Block: A Cue for Their Virulency.The Planter, Kuala Lumpur,
100 (1182): 555-573. https://doi.org/10.56333/tp.2024.010

Hakim, D. L. (2023). Primary Soils of Agriculture in Indonesia-Jejak Pustaka. Jejak

Pustaka.

Hamid, S., Abdullah, S.N.A., Ho, C.L. & Wong, M.Y. 2025. The elicitation of early
defence responses and improvement of disease resistance in oil palm by
extracellular proteins from Ganoderma boninense. European Journal of
Plant Pathology. 1-21.

Hapuarachchi, K.K., Karunarathna, S.C., Phengsintham, P., Kakumyan, P., Hyde,
K.D. & Wen, T.C. 2018. Amauroderma (Ganodermataceae, Polyporales)—
bioactive compounds, beneficial properties and two new records from Laos.

Harefa, T. 2022. Penurunan produksi dan pendapatan petani akibat intensitas
serangan penyakit Ganoderma boninense pada tanaman kelapa sawit
(studi kasus di Aek Nabara Kecamatan Bilah Hulu Kabupaten Labuhan
Batu Sumatera Utara). Doctoral Dissertation, Universitas Medan Area.

Ho, C.Y. & Nawawi, A. 2009. Role of insects in the dispersal of Ganoderma
basidiosporas. Pertanika Journal of Tropical Agricultural Science. 32 (2):
143-149.


https://doi.org/10.3390/microorganisms8081138
https://doi.org/10.14264/uql.2017.563
https://doi.org/10.1094/PHYTO-02-16-0062-R
https://doi.org/10.3390/agronomy10101487
https://doi.org/10.56333/tp.2024.010

Studi Ekologis dan Molekuler Eumorphus sp. dalam Penyebaran Ganoderma Boninense di
Perkebunan Kelapa
Sawit Zona Pesisir dan Pedalaman Sulawesi
Rivaldi Pratama, Prof. Dr. Ir. Siti Subandiyah, M.Agr.Sc
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

Ho, P.Y., Namasivayam, P., Sundram, S. & Ho, C.L. 2020. Expression of genes
encoding manganese peroxidase and laccase of Ganoderma boninense in
response to nitrogen sources, hydrogen peroxide and phytohormones.
Genes. 11 (11): 1263. https://doi.org/ 10.3390/genes11111263

Hushiarian, R., Yusof, N.A. & Dutse, S.W. 2013. Detection and control of
Ganoderma boninense: Strategies and perspectives. SpringerPlus. 2(1):
555. https://doi.org/10.1186/2193-1801-2-555

Izzati, M.Z.N.A. & Abdullah, F. 2008. Disease suppression in Ganoderma-infected

oil palm seedlings treated with Trichoderma harzianum. Plant Protection
Science. 44 (3): 101-107. 10.17221/23/2008-PPS
Jazuli, N.A., Kamu, A., Chong, K.P., Gabda, D., Hassan, A., Abu Seman, |. & Ho,

C.M. 2022. Areview of factors affecting Ganoderma basal stem rot disease

progress in oil palm. Plants. 11 (19): 2462.
https://doi.org/10.3390/plants 11192462

Kamu, A. & Mun, H.C. 2024. Basal stem rot disease of oil palm caused by

Ganoderma boninense: A bibliometric analysis. Palm Oil Industry. 137—149.
https://doi.org/10.1007/978-981-97-8277-2_11

Kano, T. 1928. Nine underecorded endomychid beetles from Taiwan. Insect World.
32: 219-224, 258-263.

Karunarathna, S. C., Patabendige, N. M., Lu, W., Asad, S., & Hapuarachchi, K. K.
(2024). An in-depth study of phytopathogenic Ganoderma: Pathogenicity,

advanced detection techniques, control strategies, and sustainable
management. Journal of Fungi, 10(6), 414.
https://doi.org/10.3390/jof100604 14

Karunarathna, S. C., Patabendige, N. M., Luangharn, T., & Hapuarachchi, K. K.

(2025). Ganodermataceae-current status, research, and development in
Lower Mekong Basin. Frontiers in cellular and infection microbiology, 15,
1545135. https://doi.org/10.3389/fcimb.2025.1545135

Keerthana, J., Amrutha Lakshmi, M., Aditya, S., Ajesh, B.R. & Manyam, P. 2023.

Detection and management of basal stem rot of oil palm: Classical to

modern approaches. In: Detection, Diagnosis and Management of Soil-
borne Phytopathogens. 225-267. Singapore: Springer Nature Singapore.
https://doi.org/10.1007/978-981-19-8307-8 9

Khairi, M.H.F., Muhammad, N.A.N., Bunawan, H., Daud, K.M., Sulaiman, S.,
Mohamed-Hussein, Z.A., Wong, M.Y. & Ramzi, A.B. 2023. Current



https://doi.org/
https://doi.org/10.3390/genes11111263
https://doi.org/10.1186/2193-1801-2-555
https://doi.org/10.3390/plants11192462
https://doi.org/10.1007/978-981-97-8277-2_11
https://doi.org/10.3390/jof10060414
https://doi.org/10.3389/fcimb.2025.1545135
https://doi.org/10.1007/978-981-19-8307-8_9

Studi Ekologis dan Molekuler Eumorphus sp. dalam Penyebaran Ganoderma Boninense di
Perkebunan Kelapa

Sawit Zona Pesisir dan Pedalaman Sulawesi

Rivaldi Pratama, Prof. Dr. Ir. Siti Subandiyah, M.Agr.Sc

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

progress on the computational methods for prediction of host-pathogen
protein-protein interaction in the Ganoderma boninense-oil palm
pathosystem. Physiological and Molecular Plant Pathology. 102-201.
https://doi.org/10.1016/j.pmpp.2023.102201

Khoo, Y.W. & Chong, K.P. 2023. Ganoderma boninense: General characteristics of

pathogenicity and methods of control. Frontiers in Plant Science. 14: 01-
17. https://doi.org/10.3389/fpls.2023.1156869
Kimura, M. T.,, & Tuno, N. (2024). Phylogeny, ecology, and evolution of

mycophagous Drosophilidae (Diptera). Biological Journal of the Linnean
Society, 142(3), 247-260.

Li, J., Wang, S., Fan, Q., Liu, L., Gao, Y., Sun, C., & Yan, M. (2024). ISSR-assisted
breeding of excellent new strains of Ganoderma lingzhi through single-
spore selfing. Agriculture, 14(5), 745.

Liaghat, S., R. Ehsani, S. Mansor, H. Z. M. Shafri, S. Meon, S. Sankaran, and S.
H. M. N. Azam. 2014.“Early Detection of Basal Stem Rot Disease
(Ganoderma) in Oil Palms Based on Hyperspectral7644 H. SANTOSO ET
AL.Reflectance Data Using Pattern Recognition Algorithms.” International
Journal of Remote Sensing35 (10): 3427-3439.
https://doi.org/10.1080/01431161.2014.903353

Lorang, J. 2018. Necrotrophic exploitation and subversion of plant defense: A

lifestyle or just a phase, and implications in breeding resistance.
Phytopathology. 109: 332-346. https://doi.org/10.1094/PHYTO-09-18-
0334-1A

Ma, Y., Li,B., Yang, D., Wang, S., Yu, L., Zhan, H. & Li, J. 2024. An optimal genomic

DNA extraction method for shoots of four Dendrocalamus species based

on membership function analysis. Biotechniques. 76(3): 94-103.
https://doi.org/10.2144/btn-2023-0087
Martiansyah, I., Surya, M.l., Rahman, W., Afandi, D., Syahputra, I., Rahman, S.F.

& Whulanza, Y. 2025. Detection of Ganoderma boninense in upper part

stem of oil palm. International Journal of Pest Management. 1-11.
https://doi.org/10.1080/09670874.2025.2480595

Mayra, M.T., Chan, C., Abdurrahman, N.H. & Putra, I.P. 2024. Ganoderma
diversity and its interactions with hosts and neighbouring insects in Gunung
Walat Educational Forest. Jurnal Biodjati. 9 (2): 334-347.
10.15575/biodjati.v9i2.36749



https://doi.org/10.1016/j.pmpp.2023.102201
https://doi.org/10.3389/fpls.2023.1156869
https://doi.org/10.1080/01431161.2014.903353
https://doi.org/10.1094/PHYTO-09-18-0334-IA
https://doi.org/10.1094/PHYTO-09-18-0334-IA
https://doi.org/10.1080/09670874.2025.2480595
https://doi.org/10.1080/09670874.2025.2480595
http://dx.doi.org/10.15575/biodjati.v9i2.36749

Studi Ekologis dan Molekuler Eumorphus sp. dalam Penyebaran Ganoderma Boninense di
Perkebunan Kelapa
Sawit Zona Pesisir dan Pedalaman Sulawesi
Rivaldi Pratama, Prof. Dr. Ir. Siti Subandiyah, M.Agr.Sc
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

McCravy, K.W. 2018. A review of sampling and monitoring methods for beneficial
arthropods in agroecosystems. Insects. 9 (4): 170.
https://doi.org/10.3390/insects9040170

Midot, F., Lau, S.Y.L., Wong, W.C., Tung, H.J., Yap, M.L., Lo, M.L., Jee, M.S,,
Dom, S.P. & Melling, L. 2019. Genetic diversity and demographic history of

Ganoderma boninense in oil palm plantations of Sarawak, Malaysia
inferred from ITS regions. Microorganisms. 7 (10). 464.
https://doi.org/10.3390/microorganisms7100464

Nugroho, A.P. 2023. Identifikasi tingkat serangan penyakit busuk pangkal batang
(Ganoderma boninense) pada umur berbeda tanaman kelapa sawit (Elaeis
guineensis Jacq) di Kebun Praktek BLK LPP Rangkasbitung. Doctoral
Dissertation, Politeknik LPP Yogyakarta.

Ogahara, Z., Jespersen, K., Theilade, I. & Nielsen, M.R. 2022. Review of
smallholder palm oil sustainability reveals limited positive impacts and
identifies key implementation and knowledge gaps. Land Use Policy. 120:
106258. https://doi.org/10.1016/j.landusepol.2022.106258

Ozumba, C., llondu, E. & Ozumba, B.M. 2018. A survey on the menace of Lingzhi

mushrooms on trees in Shell Residential Area, Port Harcourt. International
Journal of Scientific Research in Environmental Science and Toxicology. 3
(3): 1-10. 10.15226/2572-3162/3/3/00124

Paterson, R. R. M. 2023. Future climate effects on basal stem rot of conventional

and modified oil palm in Indonesia and Thailand. Forests. 14 (7): 1347.
https://doi.org/10.3390/f1407 1347

Paterson, R.R.M. 2019. Ganoderma boninense disease deduced from simulation

modelling with large data sets of future Malaysian oil palm climate.
Phytoparasitica. 47: 255—-262. https://doi.org/10.1007/s12600-019-00723-
4

Pilotti, C.A., Gorea, E.A. & Bonneau, L. 2018. Basidiosporas as sources of

inoculum in the spread of Ganoderma boninense in oil palm plantations in
Papua New Guinea. Plant Pathology. 67 (9): 1841-1849.
https://doi.org/10.1111/ppa.12915

Priwiratama, H., Prasetyo, A. E., & Susanto, A. 2020. Incidence of basal stem rot

disease of oil palm in converted planting areas and control treatments.
In IOP conference series: earth and environmental science. 468 (1): 012-
036. 10.1088/1755-1315/468/1/012036



https://doi.org/10.3390/insects9040170
https://doi.org/10.3390/microorganisms7100464
https://doi.org/10.1016/j.landusepol.2022.106258
http://dx.doi.org/10.15226/2572-3162/3/3/00124
https://doi.org/10.3390/f14071347
https://doi.org/10.1007/s12600-019-00723-4
https://doi.org/10.1007/s12600-019-00723-4
https://doi.org/10.1111/ppa.12915
http://dx.doi.org/10.1088/1755-1315/468/1/012036

Studi Ekologis dan Molekuler Eumorphus sp. dalam Penyebaran Ganoderma Boninense di
Perkebunan Kelapa
Sawit Zona Pesisir dan Pedalaman Sulawesi
Rivaldi Pratama, Prof. Dr. Ir. Siti Subandiyah, M.Agr.Sc
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

Purnamasari, M.l., Prihatna, C., Gunawan, A.W. & Suwanto, A. 2012. Isolasi dan
identifikasi secara molekuler Ganoderma spp. yang berasosiasi dengan
penyakit busuk pangkal batang di kelapa sawit. Jurnal Fitopatologi
Indonesia. 8 (1): 9. https://doi.org/10.14692/[fi.8.1.9

Purwanto, E., Santoso, H., Jelsma, |., Widayati, A., Nugroho, H. Y., & van

Noordwijk, M. (2020). Agroforestry as policy option for forest-zone oil palm
production in Indonesia. Land, 9(12),
531. https://doi.org/10.3390/land9120531

Rahmana, B.A., Hayata, H. & Hartawan, R. 2024. Intensitas serangan jamur

Ganoderma sp. pada perkebunan kelapa sawit lahan mineral dan lahan
pasang surut. Jurnal Media Pertanian. 9 (2): 148-154.
http://dx.doi.org/10.33087/jagro.v9i2.255

Ramdan, E.P., Hartono, A., Giyanto, G., Hidayat, S.H. & Widodo, W. 2024. Effects

of soil physicochemical properties on basal stem rot disease (Ganoderma

boninense) in oil palm. Pakistan Journal of Phytopathology. 36 (1).
https://doi.org/10.33866/phytopathol.036.01.1029

Rebitanim, N.A., Hanafi, M.M., Idris, A.S., Abdullah, S.N.A., Mohidin, H. &
Rebitanim, N.Z. 2020. GanoCare® improves oil palm growth and

resistance against Ganoderma basal stem rot disease in nursery and field
trials. BioMed Research International. 20 (1):  3063710.
https://doi.org/10.1155/2020/3063710

Rees, R.W., Flood, J., Hasan, Y., Potter, U. & Cooper, R.M. 2009. Basal stem rot

of oil palm (Elaeis guineensis); mode of root infection and lower stem

invasion by Ganoderma boninense. Plant Pathology. 58 (5): 982—-989.
https://doi.org/10.1111/j.1365-3059.2009.02100.x
Rees, R.W., Flood, J., Hasan, Y., Wills, M.A. & Cooper, R.M. 2012. Ganoderma

boninense basidiosporas in oil palm plantations: evaluation of their possible

role in stem rots of Elaeis guineensis. Plant Pathology. 61 (3): 567-578.
https://doi.org/10.1111/j.1365-3059.2011.02533.x
Rusli, M.H., Mior, M.H.A.Z., Wahid, O., Zulki'fli, H. & Idris, A.S. 2013. Integrated

pest management of bagworm (Metisa plana) in oil palm plantations. In:

Proceedings of the International Seminar on Sustainable Management of
Pests and Disease in Oil Palm, pp. 22-23. Malaysian Palm Oil Board
(MPOB).


https://doi.org/10.14692/jfi.8.1.9
https://doi.org/10.3390/land9120531
http://dx.doi.org/10.33087/jagro.v9i2.255
https://doi.org/10.33866/phytopathol.036.01.1029
https://doi.org/10.33866/phytopathol.036.01.1029
https://doi.org/10.1111/j.1365-3059.2009.02100.x
https://doi.org/10.1111/j.1365-3059.2011.02533.x

Studi Ekologis dan Molekuler Eumorphus sp. dalam Penyebaran Ganoderma Boninense di
Perkebunan Kelapa

Sawit Zona Pesisir dan Pedalaman Sulawesi

Rivaldi Pratama, Prof. Dr. Ir. Siti Subandiyah, M.Agr.Sc

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Sajjad, A., Jabeen, F., Ali, M., & Zafar, S. (2023). DNA barcoding and phylogenetics
of Wallago attu using mitochondrial COI gene from the River Indus. Journal
of King Saud University-Science, 35(6), 102725.

Salsabila, A., Ramdan, E.P., Asnur, P. & Hidayat, H. 2022. Survei penyakit busuk
pangkal batang kelapa sawit di Kebun Cikasungka, PT Perkebunan
Nusantara VIII, Bogor. Agrosains: Jurnal Penelitian Agronomi. 24 (1): 1-5.
https://doi.org/10.20961/agsjpa.v24i1.56720

Sanderson, F.R. 2005. An insight into spore dispersal of Ganoderma boninense on
oil palm. Mycopathologia. 159 (1): 139-141.
https://doi.org/10.1007/s11046-004-4436-2

Santiago, K. A. A., Wong, W. C., Goh, Y. K., Tey, S. H., & Ting, A. S. Y. 2024.

Pathogenicity of monokaryotic and dikaryotic mycelia of Ganoderma

boninense revealed via LC-MS-based metabolomics. Scientific
Reports. 14 (1): 5330. https://doi.org/10.1038/s41598-024-56129-8
Santoso, H., Tani, H., Wang, X., Prasetyo, A. E., & Sonobe, R. (2019). Classifying

the severity of basal stem rot disease in oil palm plantations using

WorldView-3 imagery and machine learning algorithms. International
Journal of Remote Sensing, 40(19), 7624-7646.
https://doi.org/10.1080/01431161.2018.1541368

Sari, D.W., Hidayat, F.N. & Abdul, 1. 2021. Efficiency of land use in smallholder
palm oil plantations in Indonesia: a stochastic frontier approach. Forest and
Society. 5 (1): 75-89. https://doi.org/10.24259/fs.v5i1.10912

Senewe, R.E., Pesireron, M. & Sahetapy, B. 2023. Penyakit busuk pangkal batang

(BPB) tanaman kelapa sawit oleh patogen Ganoderma spp. Journal of Top
Agriculture (Top Journal). 1 (2): 76-85.
https://doi.org/10.56854/jta.v1i2.131

Shockley, F.W., Tomaszewska, K.W. & McHugh, J.V. 2009. Review of the natural
history of the handsome fungus beetles (Coleoptera: Cucujoidea:
Endomychidae). Insecta Mundi. 0072: 1-24.

Shukri, I.M., Izzuddin, M.A., Hefni, R.M. & Idris, A.S. 2020. Geostatistics of oil palm

trees affected by Ganoderma disease in low and high planting density. In:

IOP Conference Series: Earth and Environmental Science. 540 (1):
012065. https://doi.org/10.1088/1755-1315/540/1/012065

Srivas, S. 2022. Primer. In: Encyclopedia of Animal Cognition and Behavior, pp.

5614-5618. Cham: Springer International Publishing.


https://doi.org/10.20961/agsjpa.v24i1.56720
https://doi.org/10.1038/s41598-024-56129-8
https://doi.org/10.1080/01431161.2018.1541368
https://doi.org/10.24259/fs.v5i1.10912
https://doi.org/10.56854/jta.v1i2.131
https://doi.org/10.1088/1755-1315/540/1/012065

Studi Ekologis dan Molekuler Eumorphus sp. dalam Penyebaran Ganoderma Boninense di
Perkebunan Kelapa

Sawit Zona Pesisir dan Pedalaman Sulawesi

Rivaldi Pratama, Prof. Dr. Ir. Siti Subandiyah, M.Agr.Sc

UNIVERSITAS ] : ) ) ' . ) )
GADJAH MADA Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

Supriatna, J., Djumarno, D., Saluy, A.B. & Kurniawan, D. 2024. Sustainability
analysis of smallholder oil palm plantations in several provinces in
Indonesia. Sustainability. 16 (11): 4383.

Susanto, A. 2011. Organisme pengganggu tanaman: Penyakit busuk pangkal
batang (Ganoderma boninense Pat.). Pusat Penelitian Kelapa Sawit,
Medan. https://doi.org/10.29103/agrium.v21i2.16454

Susanto, A., Prasetyo, A. & Wening, S. 2013. Laju infeksi Ganoderma pada empat

kelas tekstur tanah. Jurnal Fitopatologi Indonesia. 9 (2): 39-46.
https://doi.org/10.14692/ifi.9.2.39
Syarif, M.N.Y., Sundram, S., Ahmad, S.N., Masri, M.M.M. & Seman, |.A. 2025.

Insect community associated with Ganoderma basidiokarps in oil palm

plantations of Sabah. Persiaran Institusi, Bandar Baru Bangi 43000 Kajang,
Selangor, Malaysia. 37 (1): 96-109.
https://doi.org/10.21894/jopr.2024.0005

Tomaszewska, K.W. (2005). Phylogeny and generic classification of the subfamily

Lycoperdininae with a reanalysis of the family Endomychidae (Coleoptera:
Cucujoidea). Annales Zoologici 55 (suppl. 1): 1-172.

Toviho, O.A. & Barsony, P. 2022. Nutrient composition and growth of yellow
mealworm (Tenebrio molitor) at different ages and stages of the life cycle.
Agriculture. 12 (11): 1924. https://doi.org/10.3390/agriculture12111924

Tsai, J.N.,Ann, P.J., Lin, C.P. & Tsai, H.L. 2018. Basal stem rot of betel palm caused
by Ganoderma boninense in Taiwan.

Wahab, M.A. & Ahmad, K. 2024. Current thinking on infection and control

strategies of basal stem rot disease of oil palm in Malaysia. In: Advances

in Tropical Crop Protection, pp. 157-176. Springer Nature Switzerland.
https://doi.org/10.1007/978-3-031-59268-3 10
Widiastuti, H., Suharyanto, Wulaningtyas, A. & Sutamihardja. 2008. Activity of

ligninolytic enzymes during growth and fruiting body development of white
rot fungi Omphalina sp. and Pleurotus ostreatus. Hayati Journal of
Biosciences. 15 (4): 140-144. htips://doi.org/10.4308/hjb.15.4.140
Wijayanti, E., Prasetyo, A.E., Priwiratama, H., Rozziansha, T.A.P., Eris, D.D.,
Mulyatni, A.S., Lubis, A.F. & Rambe, S.P. 2024. Kejadian penyakit busuk

pangkal batang pada tanaman kelapa sawit menjelang tanam ulang di

Sumatra Utara bagian barat. Warta Pusat Penelitian Kelapa Sawit. 29 (1):
45-60. https://doi.org/10.22302/iopri.war.warta.v29i1.136



https://doi.org/10.29103/agrium.v21i2.16454
https://doi.org/10.14692/jfi.9.2.39
https://doi.org/10.21894/jopr.2024.0005
https://doi.org/10.3390/agriculture12111924
https://doi.org/10.1007/978-3-031-59268-3_10
https://doi.org/10.4308/hjb.15.4.140
https://doi.org/10.22302/iopri.war.warta.v29i1.136

Studi Ekologis dan Molekuler Eumorphus sp. dalam Penyebaran Ganoderma Boninense di
Perkebunan Kelapa

Sawit Zona Pesisir dan Pedalaman Sulawesi

Rivaldi Pratama, Prof. Dr. Ir. Siti Subandiyah, M.Agr.Sc

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Wirianata, H., Wilisiani, F., Gunawan, S. & Mahardika, Y. 2022. Intensity of basal
stem rot disease by Ganoderma in oil palm plantations on peatlands and
minerals. AJARCDE (Asian Journal of Applied Research for Community
Development and Empowerment). 6 (1): 30-33.
https://doi.org/10.29165/ajarcde.v6i1.86

Wong, L. C., Bong, C. F. J., & Idris, A. S. (2012). Ganoderma species associated
with basal stem rot disease of oil palm. American Journal of Applied
Sciences, 9(6), 879.

Wong, W. C., Tung, H. J., Fadhilah, M. N., Midot, F., Lau, S. Y. L., Melling, L., &

Goh, Y. K. 2021. Genetic diversity and gene flow amongst admixed

populations of Ganoderma boninense, causal agent of basal stem rot in
African oil palm (Elaeis guineensis Jacq.) in Sarawak (Malaysia),
Peninsular Malaysia, and Sumatra (Indonesia). Mycologia. 113 (5): 902-
917. https://doi.org/10.1080/00275514.2021.1884815

Wong, W. C., Tung, H. J., Nurul Fadhilah, M., Midot, F., Lau, S. Y. L., Melling, L., &

Goh, K. J. (2022). Evidence for high gene flow, nonrandom mating, and

genetic bottlenecks of Ganoderma boninense infecting oil palm (Elaeis
guineensis Jacq.) plantations in Malaysia and Indonesia. Mycologia,
114(6), 947-963.

Wong, W.C., Tung, H.J., Fadhilah, M.N., Midot, F., Lau, S.Y.L., Melling, L., Astari,
S., Hadziabdic, D., Trigiano, R.N., Goh, K.J. & Goh, Y.K. 2021. Genetic
diversity and gene flow amongst admixed populations of Ganoderma
boninense, causal agent of basal stem rot in African oil palm (Elaeis
guineensis Jacq.) in Sarawak (Malaysia), Peninsular Malaysia, and
Sumatra (Indonesia). Mycologia. 113 (5): 902-917.
https://doi.org/10.1080/00275514.2021.1884815

Yoshitomi, H., & Sogoh, K. (2019). Eumorphus marginatus group in Sulawesi,

Indonesia  (Coleoptera, Endomychidae). ZooKeys. 820: 139-149.
https://doi.org/10.3897/zookeys.820.31527

Zakaria, L. 2023. Basal stem rot of oil palm: The pathogen, disease incidence, and
control methods. Plant Disease. 107 (3): 603-615.
https://doi.org/10.1094/PDIS-02-22-0358-FE



https://doi.org/10.29165/ajarcde.v6i1.86
https://doi.org/10.1080/00275514.2021.1884815
https://doi.org/10.3897/zookeys.820.31527
https://doi.org/10.1094/PDIS-02-22-0358-FE

