Diversitas Bakteri Endofit pada Daun Bawang Putih (Allium sativum L.) Terinfeksi Potyvirus
Berdasarkan Metabarkoding o
MUHAMMAD FIKRI ALFIANSYAH, Dr. Aprilia Sufi Subiastuti, S.Si.; Prof. Dr. Budi Setiadi Daryono, M.Agr.Sc.

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

UNIVERSITAS
GADJAH MADA

DAFTAR PUSTAKA

Abdelfattah, A., Malacrino, A., Wisniewski, M., Cacciola, S. O., & Schena, L.
(2018). Metabarcoding: A powerful tool to investigate microbial communities
and shape future plant protection strategies. Biological Control, 120, 1-10.
https://doi.org/10.1016/J.BIOCONTROL.2017.07.009.

Acharya, N., Kumar, M., Bag, S., Riley, D. G., Diaz-Perez, J. C., Simmons, A. M.,
Coolong, T., & McAvoy, T. (2025). Prevalence of Aphid-Transmitted
Potyviruses in Pumpkin and Winter Squash in Georgia, USA. Viruses, 17(2).
https://doi.org/10.3390/v17020233.

Alili, R., Belda, E., Le, P., Wirth, T., Zucker, J. D., Prifti, E., & Clément, K. (2021).
Exploring Semi-Quantitative Metagenomic Studies Using Oxford Nanopore
Sequencing: A Computational and Experimental Protocol. Genes, 12(10),
1496. https://doi.org/10.3390/genes12101496.

Anderson, B. W., Hao, A., Satyshur, K. A., Keck, J. L., & Wang, J. D. (2020).
Molecular Mechanism of Regulation of the Purine Salvage Enzyme XPRT by
the Alarmones pppGpp, ppGpp, and pGpp. Journal of Molecular Biology,
432(14), 4108-4126. https://doi.org/10.1016/J.JMB.2020.05.013.

Andreote, F. D., & Pereira e Silva, M. de C. (2017). Microbial communities
associated with plants: learning from nature to apply it in agriculture. In
Current Opinion in Microbiology (Vol. 37).
https://doi.org/10.1016/].mib.2017.03.011.

Aqueel, R., Badar, A., Roy, N., Mushtaq, Q., Ali, A. F., Bashir, A, [jaz, U. Z., &
Malik, K. A. (2023). Cotton microbiome profiling and Cotton Leaf Curl
Disease (CLCuD) suppression through microbial consortia associated with
Gossypium  arboreum. Npj  Biofilms and  Microbiomes, 9(1).
https://doi.org/10.1038/s41522-023-00470-9.

Are, V. N., Kumar, A., Kumar, S., Goyal, V. D., Ghosh, B., Bhatnagar, D., Jamdar,
S. N., & Makde, R. D. (2017). Crystal structure and biochemical
investigations reveal novel mode of substrate selectivity and illuminate
substrate inhibition and allostericity in a subfamily of Xaa-Pro dipeptidases.
Biochimica et Biophysica Acta (BBA) - Proteins and Proteomics, 1865(2),
153—164. https://doi.org/10.1016/J.BBAPAP.2016.10.016.

Astapati, A. das, & Nath, S. (2023). The complex interplay between plant-microbe
and virus interactions in  sustainable agriculture:  Harnessing
phytomicrobiomes for enhanced soil health, designer plants, resource use
efficiency, and food security. Crop Design, 2(1).
https://doi.org/10.1016/j.cropd.2023.100028.

Badan Pusat Statistik (2024), diakses dari https://www.bps.go.id/id/statistics-
table/2/NjEjMg==/produksi-tanaman-sayuran.html  (pada tanggal 20
November 2025).

Bai, K., Xu, X., Wang, X., Li, Y., Yu, C., Jiang, N., Li, J., & Luo, L. (2023).
Transcriptional profiling of Xanthomonas campestris pv. campestris in viable
but nonculturable state. BMC Genomics, 24(1).
https://doi.org/10.1186/s12864-023-09200-z.



https://doi.org/10.1016/J.BIOCONTROL.2017.07.009
https://doi.org/10.3390/v17020233
https://doi.org/10.3390/genes12101496
https://doi.org/10.1016/J.JMB.2020.05.013
https://doi.org/10.1016/j.mib.2017.03.011
https://doi.org/10.1038/s41522-023-00470-9
https://doi.org/10.1016/J.BBAPAP.2016.10.016
https://doi.org/10.1016/j.cropd.2023.100028
https://www.bps.go.id/id/statistics-table/2/NjEjMg==/produksi-tanaman-sayuran.html
https://www.bps.go.id/id/statistics-table/2/NjEjMg==/produksi-tanaman-sayuran.html
https://www.bps.go.id/id/statistics-table/2/NjEjMg==/produksi-tanaman-sayuran.html
https://doi.org/10.1186/s12864-023-09200-z

Diversitas Bakteri Endofit pada Daun Bawang Putih (Allium sativum L.) Terinfeksi Potyvirus
Berdasarkan Metabarkoding
MUHAMMAD FIKRI ALFIANSYAH, Dr. Aprilia Sufi Subiastuti, S.Si.; Prof. Dr. Budi Setiadi Daryono, M.Agr.Sc.

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

UNIVERSITAS
GADJAH MADA

Behrens, F. H., & Fischer, M. (2022). Evaluation of Different Phyllosphere Sample
Types for Parallel Metabarcoding of Fungi and Oomycetes in Vitis vinifera.
Phytobiomes Journal, 6(3). https://doi.org/10.1094/PBIOMES-11-21-0072-
SC.

Benke, A. P., Krishna, R., Khandagale, K., Gawande, S., Shelke, P., Dukare, S.,
Dhumal, S., Singh, M., & Mahajan, V. (2023). Efficient Elimination of
Viruses from Garlic Using a Combination of Shoot Meristem Culture,
Thermotherapy, and  Chemical Treatment.  Pathogens, 12(1).
https://doi.org/10.3390/pathogens12010129.

Berg, G., Rybakova, D., Grube, M., & Kd&berl, M. (2016). The plant microbiome
explored: Implications for experimental botany. In Journal of Experimental
Botany (Vol. 67, Issue 4). https://doi.org/10.1093/jxb/erv466.

Bharagava, R. N., Purchase, D., Saxena, G., & Mulla, S. 1. (2019). Applications of
Metagenomics in Microbial Bioremediation of Pollutants: From Genomics to
Environmental Cleanup. Microbial Diversity in the Genomic Era, 459—477.
https://doi.org/10.1016/B978-0-12-814849-5.00026-5.

Braidwood, L., Miiller, S. Y., & Baulcombe, D. (2019). Extensive recombination
challenges the utility of Sugarcane mosaic virus phylogeny and strain typing.
Scientific Reports, 9(1). https://doi.org/10.1038/s41598-019-56227-y.

Cao, M., Huang, S., Li, J., Zhang, X., Zhu, Y., Sun, J., Zhu, L., Deng, Y., Xu, J.,
Zhang, Z., Li, Q., Ai, J., Xie, T., Li, H., Yin, H., Kong, W., & Gu, Y. (2024).
Disease-induced changes in bacterial and fungal communities from plant
below- and aboveground compartments. Applied microbiology and
biotechnology, 108(1), 315. https://doi.org/10.1007/s00253-024-13150-1.

Castelli, R., Gonzalez, T., Torrado, R., Martin, A., & y Alvarez, G. D. (2024).
Lossless Compression of Nanopore Sequencing Raw Signals. Lecture Notes
in Computer Science (Including Subseries Lecture Notes in Artificial
Intelligence and Lecture Notes in Bioinformatics), 14848 LNBI.
https://doi.org/10.1007/978-3-031-64629-4 _10.

Castillo, H., & Hicks, J. (2024). Measurement of Microbial Diversity. Encyclopedia
of Biodiversity, Third Edition: Volume 1-7, 378-387.
https://doi.org/10.1016/B978-0-12-822562-2.00344-3.

Chen, H. L., Latifi, A., Zhang, C. C., & Bernard, C. S. (2018). Biosensors-based in
vivo quantification of 2-oxoglutarate in cyanobacteria and proteobacteria.
Life, 8(4). https://doi.org/10.3390/1ife8040051.

Cheng, L., Zhang, Z., Zhu, D., Luo, Q., & Lu, X. (2024). Glucosylglycerol
phosphorylase, a potential novel pathway of microbial glucosylglycerol
catabolism.  Applied  Microbiology — and  Biotechnology,  108(1).
https://doi.org/10.1007/s00253-024-13035-3.

Chittrakanwong, J., Chen, R., Wu, J., Demott, M. S., Sun, J., Phatinuwat, K.,
Jaroensuk, J., Atichartpongkul, S., Mongkolsuk, S., Begley, T., Dedon, P. C.,
& Fuangthong, M. (2025). 5-Methyluridine is Ubiquitous in Pseudomonas
aeruginosa tRNA and Modulates Antimicrobial Resistance and Virulence.
Journal of Molecular Biology, 437(16).
https://doi.org/10.1016/j.jmb.2025.169020.

86


https://doi.org/10.1094/PBIOMES-11-21-0072-SC
https://doi.org/10.1094/PBIOMES-11-21-0072-SC
https://doi.org/10.3390/pathogens12010129
https://doi.org/10.1093/jxb/erv466
https://doi.org/10.1016/B978-0-12-814849-5.00026-5
https://doi.org/10.1038/s41598-019-56227-y
https://doi.org/10.1007/s00253-024-13150-1
https://doi.org/10.1007/978-3-031-64629-4_10
https://doi.org/10.1016/B978-0-12-822562-2.00344-3
https://doi.org/10.3390/life8040051
https://doi.org/10.1007/s00253-024-13035-3
https://doi.org/10.1016/j.jmb.2025.169020

Diversitas Bakteri Endofit pada Daun Bawang Putih (Allium sativum L.) Terinfeksi Potyvirus
Berdasarkan Metabarkoding
MUHAMMAD FIKRI ALFIANSYAH, Dr. Aprilia Sufi Subiastuti, S.Si.; Prof. Dr. Budi Setiadi Daryono, M.Agr.Sc.

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

UNIVERSITAS
GADJAH MADA

Chowdhary, V., Alooparampil, S., v. Pandya, R., & G. Tank, J. (2022).
Physiological Function of Phenolic Compounds in Plant Defense System.
https://doi.org/10.5772/intechopen.101131.

Chung, N. C., Miasojedow, B. Z., Startek, M., & Gambin, A. (2019).
Jaccard/Tanimoto similarity test and estimation methods for biological
presence-absence data. BMC Bioinformatics, 20.
https://doi.org/10.1186/s12859-019-3118-5.

Clark, D. P., Pazdernik, N. J., & McGehee, M. R. (2019). Chapter 8§ - DNA
Sequencing. In Molecular Biology (Third Edition).

Collum, T. D., & Culver, J. N. (2016). The impact of phytohormones on virus
infection and disease. Current Opinion in Virology, 17, 25-31.
https://doi.org/10.1016/J.COVIRO.2015.11.003.

Compson, Z. G., McClenaghan, B., Singer, G. A. C., Fahner, N. A., & Hajibabaei,
M. (2020). Metabarcoding From Microbes to Mammals: Comprehensive
Bioassessment on a Global Scale. Frontiers in Ecology and Evolution, §.
https://doi.org/10.3389/fevo.2020.581835.

Cremer, J., Campbell, P., Steele, V., Persley, D., Thomas, J., Harper, S., & Gambley,
C. (2021). Detection and Distribution of Viruses Infecting Garlic Crops in
Australia. Plants (Basel, Switzerland), 10(5), 1013.
https://doi.org/10.3390/plants10051013.

da Silva, L. A., Oliveira, A. S., Melo, F. L., Ardisson-Araujo, D. M. P., Resende, F.
v., Resende, R. O., & Ribeiro, B. M. (2019). A new virus found in garlic virus
complex is a member of possible novel genus of the family Betaflexiviridae
(order Tymovirales). PeerJ, 2019(1). https://doi.org/10.7717/peer].6285.

Dabrowska, E., Lewandowski, M., Koczkodaj, S., & Paduch-Cichal, E. (2020).
Transmission of Garlic virus B, Garlic virus C, Garlic virus D and Garlic virus
X by Aceria tulipae (Keifer) in leek. European Journal of Plant Pathology,
157(1). https://doi.org/10.1007/s10658-020-01959-1.

Dalmaijer, E. S., Nord, C. L., & Astle, D. E. (2022). Statistical power for cluster
analysis. BMC Bioinformatics, 23(1). https://doi.org/10.1186/s12859-022-
04675-1.

Dang, K., Hou, J., Liu, H., Peng, J., Sun, Y., Li, J., & Dong, Y. (2023). Root
Exudates of Ginger Induced by Ralstonia solanacearum Infection Could
Inhibit Bacterial Wilt. Journal of Agricultural and Food Chemistry, 71(4).
https://doi.org/10.1021/acs.jafc.2c06708.

Darriaut, R., Roose-Amsaleg, C., Vanhove, M., & Monard, C. (2025). Microbiome
engineering to palliate microbial dysbiosis occurring in agroecosystems. In
Microbiological Research (Vol. 297).
https://doi.org/10.1016/j.micres.2025.128178

Davies, J. S., Currie, M. J., Wright, J. D., Newton-Vesty, M. C., North, R. A., Mace,
P. D., Allison, J. R., & Dobson, R. C. J. (2021). Selective Nutrient Transport
in Bacteria: Multicomponent Transporter Systems Reign Supreme. In
Frontiers in Molecular Biosciences (Vol. 8).
https://doi.org/10.3389/fmolb.2021.699222

87


https://doi.org/10.5772/intechopen.101131
https://doi.org/10.1186/s12859-019-3118-5
https://doi.org/10.1016/J.COVIRO.2015.11.003
https://doi.org/10.3389/fevo.2020.581835
https://doi.org/10.3390/plants10051013
https://doi.org/10.7717/peerj.6285
https://doi.org/10.1007/s10658-020-01959-1
https://doi.org/10.1186/s12859-022-04675-1
https://doi.org/10.1186/s12859-022-04675-1
https://doi.org/10.1021/acs.jafc.2c06708
https://doi.org/10.1016/j.micres.2025.128178
https://doi.org/10.3389/fmolb.2021.699222

Diversitas Bakteri Endofit pada Daun Bawang Putih (Allium sativum L.) Terinfeksi Potyvirus
Berdasarkan Metabarkoding
MUHAMMAD FIKRI ALFIANSYAH, Dr. Aprilia Sufi Subiastuti, S.Si.; Prof. Dr. Budi Setiadi Daryono, M.Agr.Sc.

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

UNIVERSITAS
GADJAH MADA

Debebe, A. (2017). Prevalence and incidence of garlic (Allium sativum L.) infecting
viruses in Ethiopia. Open Access Journal of Agricultural Research, 2(1).
https://doi.org/10.23880/0ajar-16000122.

Deng, Y., Kong, W., Zhang, X., Zhu, Y., Xie, T., Chen, M., Zhu, L., Sun, J., Zhang,
Z., Chen, C., Zhu, C., Yin, H., Huang, S., & Gu, Y. (2024). Rhizosphere
microbial community enrichment processes in healthy and diseased plants:
implications of soil properties on biomarkers. Frontiers in Microbiology, 15.
https://doi.org/10.3389/fmicb.2024.1333076.

Donertas, H. M., Cuesta, S. M., Rahman, S. A., & Thornton, J. M. (2016).
Characterising complex enzyme reaction data. PLoS ONE, 11(2).
https://doi.org/10.1371/journal.pone.0147952.

dos Santos, H. R. M., Argolo, C. S., Argblo-Filho, R. C., & Loguercio, L. L. (2019).
A 16S rDNA PCR-based theoretical to actual delta approach on culturable
mock communities revealed severe losses of diversity information. BMC
Microbiology, 19(1). https://doi.org/10.1186/s12866-019-1446-2.

Duan, H. N., Hearne, G., Polikar, R., & Rosen, G. L. (2024). The Naive Bayes
classifier++  for =~ metagenomic  taxonomic classification-query
evaluation. Bioinformatics (Oxford, England), 41(1), btae743.
https://doi.org/10.1093/bioinformatics/btae743.

el Mashad, H. M., Zhang, R., & Pan, Z. (2019). Onion and Garlic. Integrated
Processing Technologies for Food and Agricultural By-Products, 273-296.
https://doi.org/10.1016/B978-0-12-814138-0.00011-3.

Eriksen, E., Graff, P., Eiler, A., Straumfors, A., & Afanou, A. K. (2025). DNA
metabarcoding and its potential in microbial risk assessment in waste sorting
plants. Scientific Reports, 15, 8941. https://doi.org/10.1038/s41598-025-
93697-9.

Fan, X.Y., Gao,J. F.,Pan,K. L., Li, D. C., & Dai, H. H. (2017). Temporal dynamics
of bacterial communities and predicted nitrogen metabolism genes in a full-
scale  wastewater  treatment plant. RSC  Advances, 7(89).
https://doi.org/10.1039/c7ral0704h.

Fassler, D., Heinken, A., & Hertel, J. (2025). Characterising functional redundancy
in microbiome communities via relative entropy. Computational and
Structural Biotechnology Journal, 27, 1482-1497.
https://doi.org/10.1016/J.CSBJ.2025.03.012.

Ferrarini, M. G., Siqueira, F. M., Mucha, S. G., Palama, T. L., Jobard, E., Elena-
Herrmann, B., Ana, A. T., Tardy, F., Schrank, I. S., Zaha, A., & Sagot, M. F.
(2016). Insights on the virulence of swine respiratory tract mycoplasmas
through genome-scale metabolic modeling. BMC Genomics, 17(1).
https://doi.org/10.1186/s12864-016-2644-z.

Froslev, T. G., Kjeller, R., Bruun, H. H., Ejrnaes, R., Brunbjerg, A. K., Pietroni, C.,
& Hansen, A. J. (2017). Algorithm for post-clustering curation of DNA
amplicon data yields reliable biodiversity estimates. Nature Communications,
8(1). https://doi.org/10.1038/s41467-017-01312-x.

Fu,J., Zhang, S., Wu, J., Chen, Y., Zhong, Y., Zhou, Y., Wang, J., & Chen, S. (2020).
Structural characterization of a polysaccharide from dry mycelium of
Penicillium chrysogenum that induces resistance to Tobacco mosaic virus in

88


https://doi.org/10.23880/oajar-16000122
https://doi.org/10.3389/fmicb.2024.1333076
https://doi.org/10.1371/journal.pone.0147952
https://doi.org/10.1186/s12866-019-1446-2
https://doi.org/10.1093/bioinformatics/btae743
https://doi.org/10.1016/B978-0-12-814138-0.00011-3
https://doi.org/10.1038/s41598-025-93697-9
https://doi.org/10.1038/s41598-025-93697-9
https://doi.org/10.1039/c7ra10704h
https://doi.org/10.1016/J.CSBJ.2025.03.012
https://doi.org/10.1186/s12864-016-2644-z
https://doi.org/10.1038/s41467-017-01312-x

Diversitas Bakteri Endofit pada Daun Bawang Putih (Allium sativum L.) Terinfeksi Potyvirus
Berdasarkan Metabarkoding
MUHAMMAD FIKRI ALFIANSYAH, Dr. Aprilia Sufi Subiastuti, S.Si.; Prof. Dr. Budi Setiadi Daryono, M.Agr.Sc.

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

UNIVERSITAS
GADJAH MADA

tobacco plants. International Journal of Biological Macromolecules, 156.
https://doi.org/10.1016/].ijbiomac.2020.04.050.

Fugaban, J. I. 1., Holzapfel, W. H., & Todorov, S. D. (2022). The Overview of
Natural by-Products of Beneficial Lactic Acid Bacteria as Promising
Antimicrobial ~ Agents.  Applied Food Biotechnology, 9(2).
https://doi.org/10.22037/afb.v9i2.37544.

Gadhave, K. R., Gautam, S., Rasmussen, D. A., & Srinivasan, R. (2020). Aphid
transmission of Potyvirus: The largest plant-infecting RNA virus genus. In
Viruses (Vol. 12, Issue 7). https://doi.org/10.3390/v12070773.

Galinier, A., & Deutscher, J. (2017). Sophisticated Regulation of Transcriptional
Factors by the Bacterial Phosphoenolpyruvate: Sugar Phosphotransferase
System. In Journal of Molecular Biology (Vol. 429, Issue 6).
https://doi.org/10.1016/].jmb.2017.02.006.

Gao, M., Xiong, C., Gao, C., Tsui, C. K. M., Wang, M. M., Zhou, X., Zhang, A. M.,
& Cai, L. (2021). Disease-induced changes in plant microbiome assembly and
functional adaptation. Microbiome, 9(1). https://doi.org/10.1186/s40168-021-
01138-2.

Garcia-Ruiz, H. (2018). Susceptibility genes to plant viruses. In Viruses (Vol. 10,
Issue 9). https://doi.org/10.3390/v10090484.

Gaube, P., Marchenko, P., Miiller, C., Schweiger, R., Tenhaken, R., Keller, A., &
Junker, R. R. (2023). Inter- and intraspecific phytochemical variation
correlate with epiphytic flower and leaf bacterial communities.
Environmental ~ Microbiology,  25(9).  https://doi.org/10.1111/1462-
2920.16382.

GBIF Backbone Taxonomy. (2025). Allium sativum L. Diakses dari:
https://www.gbif.org/species/2856681 pada 21 Januari 2025.

Gomez-Romero, L., Lopez-Reyes, K., & Hernandez-Lemus, E. (2020). The Large
Scale Structure of Human Metabolism Reveals Resilience via Extensive
Signaling Crosstalk. Frontiers in Physiology, 11.
https://doi.org/10.3389/fphys.2020.588012.

Gonzélez, R., & Elena, S. F. (2021). The Interplay between the Host Microbiome
and Pathogenic Viral Infections. In mBio (Vol. 12, Issue 6).
https://doi.org/10.1128/mBi10.02496-21.

Gupta, A. K., & Gupta, U. D. (2014). Next Generation Sequencing and Its
Applications. Animal Biotechnology: Models in Discovery and Translation,
345-367. https://doi.org/10.1016/B978-0-12-416002-6.00019-5.

Gupta, J., & Peerzada, T. (2018). Riboswitches as molecular tools for microbial
bioprospecting. In Microbial Bioprospecting for Sustainable Development.
https://doi.org/10.1007/978-981-13-0053-0_17.

Hakim, S. S., Budi, S. W., & Turjaman, M. (2015). Phosphate solubilizing and
antifungal activity of root endophyte isolated from shorea leprosula miq. And
shoreal selanica (DC) blume. Jurnal Manajemen Hutan Tropika, 21(3).
https://doi.org/10.7226/jtfm.21.3.138.

Hardoim, P. R., van Overbeek, L. S., Berg, G., Pirttild, A. M., Compant, S.,
Campisano, A., Doring, M., & Sessitsch, A. (2015). The Hidden World within
Plants: Ecological and Evolutionary Considerations for Defining Functioning

89


https://doi.org/10.1016/j.ijbiomac.2020.04.050
https://doi.org/10.22037/afb.v9i2.37544
https://doi.org/10.3390/v12070773
https://doi.org/10.1016/j.jmb.2017.02.006
https://doi.org/10.1186/s40168-021-01138-2
https://doi.org/10.1186/s40168-021-01138-2
https://doi.org/10.3390/v10090484
https://doi.org/10.1111/1462-2920.16382
https://doi.org/10.1111/1462-2920.16382
https://www.gbif.org/species/2856681
https://doi.org/10.3389/fphys.2020.588012
https://doi.org/10.1128/mBio.02496-21
https://doi.org/10.1016/B978-0-12-416002-6.00019-5
https://doi.org/10.1007/978-981-13-0053-0_17
https://doi.org/10.7226/jtfm.21.3.138

Diversitas Bakteri Endofit pada Daun Bawang Putih (Allium sativum L.) Terinfeksi Potyvirus
Berdasarkan Metabarkoding
MUHAMMAD FIKRI ALFIANSYAH, Dr. Aprilia Sufi Subiastuti, S.Si.; Prof. Dr. Budi Setiadi Daryono, M.Agr.Sc.

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

UNIVERSITAS
GADJAH MADA

of Microbial Endophytes. Microbiology and Molecular Biology Reviews,
79(3). https://doi.org/10.1128/mmbr.00050-14.

Hidayat, F., Pane, R. D., Sapalina, F., Listia, E., Koga, T., Winarna, Lubis, M. E.,
Oshiro, M., Sakai, K., Utami, S. N., & Tashiro, Y. (2024). Long-term
application of organic matter improves soil properties and plant growth-
promoting bacteria in soil communities of Oil Palm Plantation. Soil Science
and Plant Nutrition, 70(5-6), 393-405.
https://doi.org/10.1080/00380768.2024.2380881.

Hidayat, S., Yulianingsih, N., Dinarti, D., & Nurulita, S. (2023). Incidence of main
viruses infecting local garlic in Java, Indonesia. Jurnal Hama dan Penyakit
Tumbuhan Tropika, 23(2), 7-15. https://doi.org/10.23960/jhptt.2237-15.

Himeoka, Y., & Kaneko, K. (2020). Epigenetic Ratchet: Spontaneous Adaptation
via  Stochastic ~ Gene  Expression.  Scientific = Reports,  10(1).
https://doi.org/10.1038/s41598-019-57372-0.

Hou, D., Huang, Z., Zeng, S., Liu, J., Wei, D., Deng, X., Weng, S., He, Z., & He, J.
(2017). Environmental factors shape water microbial community structure
and function in shrimp cultural enclosure ecosystems. Frontiers in
Microbiology, S(ONOV). https://doi.org/10.3389/fmicb.2017.02359.

Huang, S., Zha, X., & Fu, G. (2023). Affecting Factors of Plant Phyllosphere
Microbial Community and Their Responses to Climatic Warming—A
Review. In Plants (Vol. 12, Issue 16).
https://doi.org/10.3390/plants12162891.

Jay, M. (2016). Onion and Garlic A Global History. London: Reaktion Books Ltd.
Hal: 12.

Jiang, T., Hao, T., Chen, W., Li, C., Pang, S., Fu, C., Cheng, J., Zhang, C.,
Ghorbanpour, M., & Miao, S. (2025). Reprogrammed Plant Metabolism
During Viral Infections: Mechanisms, Pathways and Implications. In
Molecular Plant Pathology (Vol. 26, Issue 2).
https://doi.org/10.1111/mpp.70066.

Jordaan, K., Comeau, A. M., Khasa, D. P., & Bezuidenhout, C. C. (2019). An
integrated insight into the response of bacterial communities to anthropogenic
contaminants in a river: A case study of the Wonderfonteinspruit catchment
area, South Africa. PLoS ONE, 14(5).
https://doi.org/10.1371/journal.pone.0216758.

Jurkowski, T. P. (2020). Technologies and applications for the assessment of 5-
hydroxymethylcytosine. Epigenetics Methods, 261-278.
https://doi.org/10.1016/B978-0-12-819414-0.00013-6.

Kiani, S., Kujala, K., T. Pulkkinen, J., Aalto, S. L., Suurnékki, S., Kiuru, T., Tiirola,
M., Kleve, B., & Ronkanen, A. K. (2020). Enhanced nitrogen removal of low
carbon wastewater in denitrification bioreactors by utilizing industrial waste
toward circular economy. Journal of Cleaner Production, 254.
https://doi.org/10.1016/1.jclepro.2020.119973.

Koczor, A., Adam, J., Agoston, J., Salanki, K., & Palkovics, L. (2024).
Investigation of viral diseases of garlic (Allium sativum L.), new primers for
RT-PCR detection and diversity of garlic viruses in Hungary. Physiological

90


https://doi.org/10.1128/mmbr.00050-14
https://doi.org/10.1080/00380768.2024.2380881
https://doi.org/10.23960/jhptt.2237-15
https://doi.org/10.1038/s41598-019-57372-0
https://doi.org/10.3389/fmicb.2017.02359
https://doi.org/10.3390/plants12162891
https://doi.org/10.1111/mpp.70066
https://doi.org/10.1371/journal.pone.0216758
https://doi.org/10.1016/B978-0-12-819414-0.00013-6
https://doi.org/10.1016/j.jclepro.2020.119973

Diversitas Bakteri Endofit pada Daun Bawang Putih (Allium sativum L.) Terinfeksi Potyvirus
Berdasarkan Metabarkoding
MUHAMMAD FIKRI ALFIANSYAH, Dr. Aprilia Sufi Subiastuti, S.Si.; Prof. Dr. Budi Setiadi Daryono, M.Agr.Sc.

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

UNIVERSITAS
GADJAH MADA

and Molecular Plant Pathology, 134, 102394.
https://doi.org/10.1016/J.PMPP.2024.102394.

Koo, H., Mojib, N., Hakim, J. A., Hawes, 1., Tanabe, Y., Andersen, D. T., & Bej, A.
K. (2017). Microbial communities and their predicted metabolic functions in
growth laminae of a unique large conical mat from Lake Untersee, East
Antarctica. Frontiers in Microbiology, S8(AUQG).
https://doi.org/10.3389/fmicb.2017.01347.

Kulikova, V. v., Morozova, E. A., Lyfenko, A. D., Koval, V. S., Anufrieva, N. v.,
Solyev, P. N., & Revtovich, S. v. (2024). O-Acetylhomoserine Sulthydrylase
As a Key Enzyme of Direct Sulfhydrylation in Microbial Methionine
Biosynthesis (A Review). Applied Biochemistry and Microbiology, 60(3).
https://doi.org/10.1134/S0003683824603561.

Kumar, V., Yadav, A. L., Kumar, R., & Anuj (2024). Incidence of wilt disease on
fenugreek caused by Fusarium oxysporum schlecht in Rajasthan, India.
Journal of Experimental Agriculture International, 46(1), 1-6.
https://doi.org/10.9734/jeai/2023/v451122282.

Kurm, V., Geisen, S., & Gera Hol, W. H. (2019). A low proportion of rare bacterial
taxa responds to abiotic changes compared with dominant taxa.
Environmental ~ Microbiology, 21(2).  https://doi.org/10.1111/1462-
2920.14492.

Li, J.,, Ma, M., Wang, L., Jin, Y., Liu, Y., Yin, X,, Liu, G., & Song, J. (2024).
Ecological drivers of taxonomic, functional, and phylogenetic beta diversity
of macroinvertebrates in Wei River Basin of northwest China. Frontiers in
Ecology and Evolution, 12. https://doi.org/10.3389/fev0.2024.1410915.

Li, P. D., Zhu, Z. R., Zhang, Y., Xu, J., Wang, H., Wang, Z., & Li, H. (2022). The
phyllosphere microbiome shifts toward combating melanose pathogen.
Microbiome, 10(1). https://doi.org/10.1186/s40168-022-01234-x.

Li, Y., Guo, Q., Li, Y., Sun, Y., Xue, Q., & Lai, H. (2019). Streptomyces pactum
Actl2 controls Tomato yellow leaf curl virus disease and alters rhizosphere
microbial communities. Biology and Fertility of Soils, 55(2).
https://doi.org/10.1007/s00374-019-01339-w.

Liu, L., Li, Y., AL-Huqail, A. A., Ali, E., Alkhalifah, T., Alturise, F., & Ali, H. E.
(2023). Green synthesis of Fe304 nanoparticles using Alliaceae waste
(Allium sativum) for a sustainable landscape enhancement using support
vector regression. Chemosphere, 334, 138638.
https://doi.org/10.1016/J.CHEMOSPHERE.2023.138638.

Liu, W, Xin, C., Wang, X., Shen, C., Lingfei, J., Zhang, M., Wong, M. H., Zhang,
J., & Shengdao, S. (2023). Sugarcane mosaic virus reduced bacterial diversity
and network complexity in the maize root endosphere. MSystems, 8(4).
https://doi.org/10.1128/msystems.00198-23.

Llave, C. (2016). Dynamic cross-talk between host primary metabolism and viruses
during infections in plants. In Current Opinion in Virology (Vol. 19).
https://doi.org/10.1016/].coviro.2016.06.013.

Louca, S., Polz, M. F., Mazel, F., Albright, M. B. N., Huber, J. A., O’Connor, M. L.,
Ackermann, M., Hahn, A. S., Srivastava, D. S., Crowe, S. A., Doebeli, M., &
Parfrey, L. W. (2018). Function and functional redundancy in microbial

91


https://doi.org/10.1016/J.PMPP.2024.102394
https://doi.org/10.3389/fmicb.2017.01347
https://doi.org/10.1134/S0003683824603561
https://doi.org/10.9734/jeai/2023/v45i122282
https://doi.org/10.1111/1462-2920.14492
https://doi.org/10.1111/1462-2920.14492
https://doi.org/10.3389/fevo.2024.1410915
https://doi.org/10.1186/s40168-022-01234-x
https://doi.org/10.1007/s00374-019-01339-w
https://doi.org/10.1016/J.CHEMOSPHERE.2023.138638
https://doi.org/10.1128/msystems.00198-23
https://doi.org/10.1016/j.coviro.2016.06.013

Diversitas Bakteri Endofit pada Daun Bawang Putih (Allium sativum L.) Terinfeksi Potyvirus
Berdasarkan Metabarkoding
MUHAMMAD FIKRI ALFIANSYAH, Dr. Aprilia Sufi Subiastuti, S.Si.; Prof. Dr. Budi Setiadi Daryono, M.Agr.Sc.

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

UNIVERSITAS
GADJAH MADA

systems. In Nature Ecology and Evolution (Vol. 2, Issue 06).
https://doi.org/10.1038/s41559-018-0519-1.

Mahmoudi, M., Almario, J., Lutap, K., Nieselt, K., & Kemen, E. (2024). Microbial
communities living inside plant leaves or on the leaf surface are differently
shaped by environmental cues. ISME communications, 4(1), ycael03.
https://doi.org/10.1093/ismeco/ycael03.

Mainali, K. P., Bewick, S., Thielen, P., Mehoke, T., Breitwieser, F. P., Paudel, S.,
Adhikari, A., Wolfe, J., Slud, E. v., Karig, D., & Fagan, W. F. (2017).
Statistical analysis of co-occurrence patterns in microbial presence-absence
datasets. PLoS ONE, 12(11). https://doi.org/10.1371/journal.pone.0187132.

Makki, M., del Toro, F. J., Necira, K., Tenllado, F., Djilani-Khouadja, F., & Canto,
T. (2021). Differences in Virulence among PVY Isolates of Different
Geographical Origins When Infecting an Experimental Host under Two
Growing Environments Are Not Determined by HCPro. Plants, 10(6), 1086.
https://doi.org/10.3390/plants10061086.

Makyorukty, D., Damaiyanti, K. C., Sianipar, T. A., & Nurulita, S. (2024). First
Report of Celery mosaic virus Infecting Celery (Apium graveolens) in
Indonesia. Jurnal Fitopatologi Indonesia, 20(3).
https://doi.org/10.14692/1£1.20.3.109-114.

Manjunatha, L., Rajashekara, H., Uppala, L. S., Ambika, D. S., Patil, B.,
Shankarappa, K. S., Nath, V. S., Kavitha, T. R., & Mishra, A. K. (2022).
Mechanisms of Microbial Plant Protection and Control of Plant Viruses. In
Plants (Vol. 11, Issue 24). https://doi.org/10.3390/plants 11243449.

Mansouri, F., Krahulec, F., Duchoslav, M., & RySanek, P. (2021). Newly identified
host range of viruses infecting species of the genus Allium and their
distribution in six habitats in the Czech Republic. Plant Pathology, 70(6),
1496-1507. https://doi.org/10.1111/ppa.13391.

Mao, C., Shan, S., Huang, Y., Jiang, C., Zhang, H., L1, Y., Chen, J., Wei, Z., & Sun,
Z.(2022). The hypervariable N-terminal of Soybean mosaic virus P1 protein
influences its pathogenicity and host defense responses. Phytopathology
Research, 4(1). https://doi.org/10.1186/s42483-022-00115-3.

Matchado, M. S., Riihlemann, M., Reitmeier, S., Kacprowski, T., Frost, F., Haller,
D., Baumbach, J., & List, M. (2024). On the limits of 16S rRNA gene-based
metagenome prediction and functional profiling. Microbial Genomics, 10(2).
https://doi.org/10.1099/mgen.0.001203.

Melnyk, O., Mytenko, 1., Dukhina, N., Semenchenko, O., Vitanov, O., Shcherbina,
S., Datsenko, S., Zelendin, Y., Chefonova, N., & Ivanin, D. (2020). Efficiency
of potato and garlic virus control by interferon use. Ukrainian Journal of
Ecology, 10(2), 50-54. https://doi.org/10.15421/2020 63.

Miller, B. R., & Kung, Y. (2018). Structural Features and Domain Movements
Controlling Substrate Binding and Cofactor Specificity in Class Il HMG-CoA
Reductase. Biochemistry, 57(5).
https://doi.org/10.1021/acs.biochem.7b00999.

Mishra, J., Srivastava, R., Trivedi, P. K., & Verma, P. C. (2020). Effect of virus
infection on the secondary metabolite production and phytohormone

92


https://doi.org/10.1038/s41559-018-0519-1
https://doi.org/10.1093/ismeco/ycae103
https://doi.org/10.1371/journal.pone.0187132
https://doi.org/10.3390/plants10061086
https://doi.org/10.14692/jfi.20.3.109-114
https://doi.org/10.3390/plants11243449
https://doi.org/10.1111/ppa.13391
https://doi.org/10.1186/s42483-022-00115-3
https://doi.org/10.1099/mgen.0.001203
https://doi.org/10.15421/2020_63
https://doi.org/10.1021/acs.biochem.7b00999

Diversitas Bakteri Endofit pada Daun Bawang Putih (Allium sativum L.) Terinfeksi Potyvirus
Berdasarkan Metabarkoding
MUHAMMAD FIKRI ALFIANSYAH, Dr. Aprilia Sufi Subiastuti, S.Si.; Prof. Dr. Budi Setiadi Daryono, M.Agr.Sc.

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

biosynthesis in plants. In 3 Biotech (Vol. 10, Issue 12).
https://doi.org/10.1007/s13205-020-02541-6.

Nabi, M. (2022). Role of microorganisms in plant nutrition and soil health. In
Sustainable Plant Nutrition: Molecular Interventions and Advancements for
Crop Improvement. https://doi.org/10.1016/B978-0-443-18675-2.00016-X.

Nerva, L., Sandrini, M., Moffa, L., Velasco, R., Balestrini, R., & Chitarra, W.
(2022). Breeding toward improved ecological plant—-microbiome interactions.
In Trends in Plant  Science (Vol. 27, Issue 11).
https://doi.org/10.1016/].tplants.2022.06.004.

Nethmini, R. T., Zhao, H., Pan, L., Qin, X., Huang, J., He, Q., Shi, X., Jiang, G.,
Hou, Q., Chen, Q., Li, X., Dong, K., Xie, L., & Li, N. (2025). Thermal
sensitivity and niche plasticity of generalist and specialist leaf-endophytic
bacteria in Mangrove Kandelia obovata. Communications Biology, 8, 5.
https://doi.org/10.1038/s42003-024-07446-1.

Neupane, S., Kwak, H. R., Poudel, N. S., Rokaya, N., Yadav, R. K., Shrestha, S.
M., Choi, H. S., & Manandhar, H. K. (2025). Occurrence, molecular
identification and phylogenetic analyses of viruses associated with garlic viral
complex in Nepal. Crop Protection, 190, 107103.
https://doi.org/10.1016/J.CROPR0O.2024.107103.

Nigam, D., LaTourrette, K., Souza, P. F. N., & Garcia-Ruiz, H. (2019). Genome-
Wide Variation in Potyviruses. Frontiers in Plant Science, 10.
https://doi.org/10.3389/fpls.2019.01439.

Nurenik, N., Hartono, S., Sulandari, S., Somowiyarjo, S., & Kandito, A. (2021).
Double infection of Onion yellow dwarfvirus and Shallot latent virus in garlic
from several regions in Indonesia. Jurnal Perlindungan Tanaman Indonesia,
25(1), 40. https://doi.org/10.22146/jpti.62818.

Nurulita, S., Mawarni S., & Hidayat S. H. (2024). Identification of Garlic Viruses
Associated with Seed Bulbs and Consumption Bulbs from Several Locations
in  Indonesia. HAYATI = Journal of  Biosciences, 31(4), 733-743.
https://doi.org/10.4308/hjb.31.4.733-743.

Oda, K., Dunn, B. M., & Wlodawer, A. (2022). Serine-Carboxyl Peptidases,
Sedolisins: From Discovery to Evolution. In Biochemistry (Vol. 61, Issue 16).
https://doi.org/10.1021/acs.biochem.2¢00239.

Ohshima, K., Nomiyama, R., Mitoma, S., Honda, Y., Yasaka, R., & Tomimura, K.
(2016). Evolutionary rates and genetic diversities of mixed potyviruses in
Narcissus.  Infection,  Genetics and  Evolution, 45, 213-223.
https://doi.org/10.1016/J.MEEGID.2016.08.036.

Okoniewski, M., Ploski, R., Wiewiorka, M., & Demkow, U. (2016). Future
Directions. Clinical Applications for Next-Generation Sequencing, 281-294.
https://doi.org/10.1016/B978-0-12-801739-5.00015-5.

Pang, Z., Chen, J., Wang, T., Gao, C., Li, Z., Guo, L., Xu, J., & Cheng, Y. (2021).
Linking Plant Secondary Metabolites and Plant Microbiomes: A Review. In
Frontiers in Plant Science (Vol. 12).
https://doi.org/10.3389/1p1s.2021.621276.

Peng, S., Luo, M., Long, D., Liu, Z., Tan, Q., Huang, P., Shen, J., & Pu, S. (2023).
Full-length 16S rRNA gene sequencing and machine learning reveal the

93


https://doi.org/10.1007/s13205-020-02541-6
https://doi.org/10.1016/B978-0-443-18675-2.00016-X
https://doi.org/10.1016/j.tplants.2022.06.004
https://doi.org/10.1038/s42003-024-07446-1
https://doi.org/10.1016/J.CROPRO.2024.107103
https://doi.org/10.3389/fpls.2019.01439
https://doi.org/10.22146/jpti.62818
https://doi.org/10.4308/hjb.31.4.733-743
https://doi.org/10.1021/acs.biochem.2c00239
https://doi.org/10.1016/J.MEEGID.2016.08.036
https://doi.org/10.1016/B978-0-12-801739-5.00015-5
https://doi.org/10.3389/fpls.2021.621276

Diversitas Bakteri Endofit pada Daun Bawang Putih (Allium sativum L.) Terinfeksi Potyvirus
Berdasarkan Metabarkoding
MUHAMMAD FIKRI ALFIANSYAH, Dr. Aprilia Sufi Subiastuti, S.Si.; Prof. Dr. Budi Setiadi Daryono, M.Agr.Sc.

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

UNIVERSITAS
GADJAH MADA

bacterial composition of inhalable particles from two different breeding
stages in a piggery. Ecotoxicology and Environmental Safety, 253, 114712.
https://doi.org/10.1016/J.ECOENV.2023.114712.

Pérez-Cobas, A. E., Gomez-Valero, L., & Buchrieser, C. (2020). Metagenomic
approaches in microbial ecology: An update on whole-genome and marker
gene sequencing analyses. Microbial Genomics, 6(8).
https://doi.org/10.1099/mgen.0.000409.

Pérez-Losada, M., Narayanan, D. B., Kolbe, A. R., Ramos-Tapia, I., Castro-Nallar,
E., Crandall, K. A., & Dominguez, J. (2022). Comparative Analysis of
Metagenomics and Metataxonomics for the Characterization of
Vermicompost ~ Microbiomes.  Frontiers  in  Microbiology, 13.
https://doi.org/10.3389/fmicb.2022.854423.

Pinski, A., & Hupert-Kocurek, K. (2016). Genetic basis of endophytic bacteria-
plant interactions. Postepy Mikrobiologii, 55(4).

Poolman, B. (2023). Physicochemical homeostasis in bacteria. In FEMS
Microbiology Reviews (Vol. 47, Issue 4).
https://doi.org/10.1093/femsre/fuad033.

Qin, Z., Zhao, W., Ma, H., Gao, J., Wang, R., Li, C., Zhang, H., Li, M., & Yang, Q.
(2024). Characteristics of microbial community during the different growth
stages of yam (Dioscorea opposita Thunb. cv. Tiegun). Applied Soil Ecology.
https://doi.org/10.1016/].aps0i1l.2024.105519.

Qu, W., Bai, Y., Fan, T. P, Zheng, X., & Cali, Y. (2022). Characterisation of aldo-
keto reductases from Lactobacillus reuteri DSM20016. Process
Biochemistry, 122. https://doi.org/10.1016/j.prochio.2022.10.001.

Rakhman, R., Nurulita, S., & Hidayat, S. H. (2025). Use of several primers for
detection of Potyviruses by RT-PCR technique. /OP Conference Series: Earth
and Environmental Science, 1550(1), 012039. https://doi.org/10.1088/1755-
1315/1550/1/012039.

Ramli, A. N. M., Yusof, S., Bhuyar, P., Aminan, A. W., & Tajuddin, S. N. (2023).
AN ITS GENE-MEDIATED MOLECULAR DETECTION OF FUNGI
ASSOCIATED WITH NATURAL AND ARTIFICIAL AGARWOOD FROM
Aquilaria malaccensis. Journal of Microbiology, Biotechnology and Food
Sciences, 13(2). https://doi.org/10.55251/jmbfs.9465.

Ravindran, P. (2017). Encyclopedia of Herbs and Spices. Boston: CABI. Hal: 383-
384.

Rawool, P. P,, Berde, V. B., Veera Bramha Chari, P., & Parulekar-Berde, C. (2020).
Endophytic Microbiomes and Their Plant Growth—Promoting Attributes for
Plant Health. In Microorganisms for Sustainability (Vol. 19).
https://doi.org/10.1007/978-981-15-3208-5_6.

Reese, A. T., & Dunn, R. R. (2018). Drivers of microbiome biodiversity: A review
of  general rules,  feces, and  ignorance. mBio,  9(4).
https://doi.org/10.1128/mBi0.01294-18.

Rizk, S. M., Magdy, M., de Leo, F., Werner, O., Rashed, M. A. S., Ros, R. M., &
Urzi, C. (2023). Culturable and unculturable potential heterotrophic
microbiological threats to the oldest pyramids of the Memphis necropolis,

94


https://doi.org/10.1016/J.ECOENV.2023.114712
https://doi.org/10.1099/mgen.0.000409
https://doi.org/10.3389/fmicb.2022.854423
https://doi.org/10.1093/femsre/fuad033
https://doi.org/10.1016/j.apsoil.2024.105519
https://doi.org/10.1016/j.procbio.2022.10.001
https://doi.org/10.1088/1755-1315/1550/1/012039
https://doi.org/10.1088/1755-1315/1550/1/012039
https://doi.org/10.55251/jmbfs.9465
https://doi.org/10.1007/978-981-15-3208-5_6
https://doi.org/10.1128/mBio.01294-18

Diversitas Bakteri Endofit pada Daun Bawang Putih (Allium sativum L.) Terinfeksi Potyvirus
Berdasarkan Metabarkoding
MUHAMMAD FIKRI ALFIANSYAH, Dr. Aprilia Sufi Subiastuti, S.Si.; Prof. Dr. Budi Setiadi Daryono, M.Agr.Sc.

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

Egypt. Frontiers in Microbiology, 14.
https://doi.org/10.3389/fmicb.2023.1167083.

Roberto Monteiro, D., & Kumar Shukla, A. (2025). Understanding Microbial
Biofilms Characteristics, Formation Stages, and Mechanisms of
Communication and Immune System Escape. In Microbial Biofilm
Dynamics: Contemporary Approaches, Models and Analytical Tools.
https://doi.org/10.1201/9781003502425-1.

Rouf, R., Uddin, S. J., Sarker, D. K., Islam, M. T., Ali, E. S., Shilpi, J. A., Nahar,
L., Tiralongo, E., & Sarker, S. D. (2020). Antiviral potential of garlic (Allium
sativum) and its organosulfur compounds: A systematic update of pre-clinical
and clinical data. In Trends in Food Science and Technology (Vol. 104).
https://doi.org/10.1016/1.tifs.2020.08.006.

Rout, B. M., Sureja, A. K., Subramanian, S., Krishnan, S. G., Roy, A., Dash, P. K.,
& das Munshi, A. (2025). Identification of novel sources of resistance to
Squash leaf curl China virus (SLCCNV) and Cucurbit chlorotic yellows virus
(CCYV) and inheritance analysis of SLCCNV resistance in pumpkin
(Cucurbita moschata Duchesne ex Poir.). Physiology and Molecular Biology
of Plants, 31(6). https://doi.org/10.1007/s12298-025-01613-2.

Santosa, A. 1., Ningrum, D. R., Yuliandini, S. N. S., Ayusma, A. N., Nasir, M. A., &
Subiastuti, A. S. (2024). Molecular identification of Onion yellow dwarf virus
in Allium fistulosum and Allium schoenoprasum in Indonesia. Pakistan
Journal of Phytopathology, 36(1), 87-93.
https://doi.org/10.33866/phytopathol.036.01.1054.

Schoelz, J. E., & Stewart, L. R. (2018). The Role of Viruses in the
Phytobiome. Annual review of virology, 5(1), 93-111.
https://doi.org/10.1146/annurev-virology-092917-043421.

Shao, X., Sun, C., Tang, X., Zhang, X., Han, D., Liang, S., Qu, R., Hui, X., Shan,
Y., Hu, L., Fang, H., Zhang, H.,, Wu, X., & Chen, C. (2020). Anti-
Inflammatory and Intestinal Microbiota Modulation Properties of Jinxiang
Garlic (Allium sativum L.) Polysaccharides toward Dextran Sodium Sulfate-
Induced Colitis. Journal of Agricultural and Food Chemistry, 68(44).
https://doi.org/10.1021/acs.jafc.0c04773.

Shemesh-Mayer, E., Gelbart, D., Belausov, E., Sher, N., Daus, A., Rabinowitch, H.
D., & Kamenetsky-Goldstein, R. (2022). Garlic Potyviruses Are Translocated
to the True Seeds through the Vegetative and Reproductive Systems of the
Mother Plant. Viruses, 14(10), 2092. https://doi.org/10.3390/v14102092.

Sherevera, K., Shevchenko, T., Snihur, H., Budzanivska, 1., & Shevchenko, O.
(2019). First report of Leek yellow stripe virus on Allium sativum L. In
Ukraine. Agriculture and Forestry, 65(4).
https://doi.org/10.17707/AgricultForest.65.4.05.

Shi, J., Zhao, L., Yan, B., Zhu, Y., Ma, H., Chen, W., & Ruan, S. (2019).
Comparative transcriptome analysis reveals the transcriptional alterations in
growth-and development-related genes in sweet potato plants infected and
non-infected by SPFMV, SPV2, and SPVG. International Journal of
Molecular Sciences, 20(5). https://doi.org/10.3390/ijms20051012.

95


https://doi.org/10.3389/fmicb.2023.1167083
https://doi.org/10.1201/9781003502425-1
https://doi.org/10.1016/j.tifs.2020.08.006
https://doi.org/10.1007/s12298-025-01613-2
https://doi.org/10.33866/phytopathol.036.01.1054
https://doi.org/10.1146/annurev-virology-092917-043421
https://doi.org/10.1021/acs.jafc.0c04773
https://doi.org/10.3390/v14102092
https://doi.org/10.17707/AgricultForest.65.4.05
https://doi.org/10.3390/ijms20051012

Diversitas Bakteri Endofit pada Daun Bawang Putih (Allium sativum L.) Terinfeksi Potyvirus
Berdasarkan Metabarkoding
MUHAMMAD FIKRI ALFIANSYAH, Dr. Aprilia Sufi Subiastuti, S.Si.; Prof. Dr. Budi Setiadi Daryono, M.Agr.Sc.

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

UNIVERSITAS
GADJAH MADA

Shi, P., Quinn, B. K., Chen, L., Gao, J., & Schrader, J. (2023). Quantifying o-
diversity as a continuous function of location—a case study of a temperate
forest. Journal of Forestry Research, 34(6). https://doi.org/10.1007/s11676-
023-01642-1.

Shutterstock. (n.d.). Spring garlic plant. Diakses dari
https://www.shutterstock.com/search/spring-garlic-plant pada 21 Januari
2025.

Singh, J., Munshi, A. das, Singh, D., Meena, B. R., Singh, A. K., Nagar, A.,
Lyngdoh, Y. A., Tomar, B. S., Dey, S. S., Ranjan, J. K., Singh, N., Kumar,
N., & Mahajani, K. (2024). Identification of new stable resistant sources and
assessing agro-morphological performance of sponge gourd germplasm
against Tomato Leaf curl New Delhi Virus incidence. Frontiers in Plant
Science, 15. https://doi.org/10.3389/fpls.2024.1373352.

Stein, M., Santana, M., Galindo, L. M., Etchepare, E., Willener, J. A., & Almirén,
W. R. (2016). Culicidae (Diptera) community structure, spatial and temporal
distribution in three environments of the province of Chaco, Argentina. Acta
Tropica, 156, 57-67.
https://doi.org/10.1016/J. ACTATROPICA.2015.12.002.

Stonkus, J., Rutkiené, R., Meskiené, R., Jasiliniené, M., Aucynaité, A., Kaliniené,
L., Lazutka, J., Bal¢itnas, D., Vilkaitis, G., & Meskys, R. (2025). A new role
for PHYHDI and related dioxygenases: demethylation of 2'-O-methylated
nucleosides. Nucleic Acids Research, 53(22).
https://doi.org/10.1093/nar/gkaf1379.

Sudermann, M. A., Foster, Z. S. L., Chang, J. H., & Griinwald, N. J. (2024).
Metabarcoding for plant pathologists. In Canadian Journal of Plant
Pathology (Vol. 46, Issue 2).
https://doi.org/10.1080/07060661.2023.2290041.

Sun, Q., Fei, S., Huang, S., Tan, R., Chen, H., Song, S., & Wang, B. (2025). Wilt
disease reshapes rhizosphere microbiota in small yellow ginger soils.
Frontiers in Microbiology, 16. https://doi.org/10.3389/fmicb.2025.1670956.

Taglienti, A., Araniti, F., Piscopo, A., & Tiberini, A. (2021). Characterization of
volatile organic compounds in ‘rossa di tropea’ onion by means of headspace
solid-phase microextraction gas chromatography—mass spectrometry
(Hs/spme  gc—ms) and  sensory analysis.  Agronomy,  11(5).
https://doi.org/10.3390/agronomy11050874.

Tering, R. R. G., Tulod, A. M., Branzuela, N. E., Batiancela, M. A., Tutor, R. P.,
Casas, J. V., Rojo, M. J. A., & Gilbero, D. M. (2025). Gall Rust Disease
Dynamics in Falcataria falcata L. Across Elevations in Agusan del Norte,
Philippines. Jurnal Sylva Lestari, 13(1).
https://doi.org/10.23960/isl.v1311.1142.

Thomazella, D. P. T., Pereira, L. B., & Teixeira, P. J. P. L. (2025). Understanding
microbiome shifts and their impacts on plant health during pathogen
infections. In  Plant  physiology  (Vol. 199, Issue  3).
https://doi.org/10.1093/plphys/kiaf498.

Trivedi, P., Leach, J. E., Tringe, S. G., Sa, T., & Singh, B. K. (2020). Plant—
microbiome interactions: from community assembly to plant health. In

96


https://doi.org/10.1007/s11676-023-01642-1
https://doi.org/10.1007/s11676-023-01642-1
https://www.shutterstock.com/search/spring-garlic-plant
https://doi.org/10.3389/fpls.2024.1373352
https://doi.org/10.1016/J.ACTATROPICA.2015.12.002
https://doi.org/10.1093/nar/gkaf1379
https://doi.org/10.1080/07060661.2023.2290041
https://doi.org/10.3389/fmicb.2025.1670956
https://doi.org/10.3390/agronomy11050874
https://doi.org/10.23960/jsl.v13i1.1142
https://doi.org/10.1093/plphys/kiaf498

Diversitas Bakteri Endofit pada Daun Bawang Putih (Allium sativum L.) Terinfeksi Potyvirus
Berdasarkan Metabarkoding
MUHAMMAD FIKRI ALFIANSYAH, Dr. Aprilia Sufi Subiastuti, S.Si.; Prof. Dr. Budi Setiadi Daryono, M.Agr.Sc.

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

UNIVERSITAS
GADJAH MADA

Nature Reviews Microbiology (Vol. 18, Issue 11).
https://doi.org/10.1038/s41579-020-0412-1.

Wu, N., Shi, W., Zhang, L., Wang, H., Liu, W., Ren, Y., Li, X., Gao, Z., & Wang,
X. (2024). Dynamic alterations and ecological implications of rice
rhizosphere bacterial communities induced by an insect-transmitted reovirus
across space and time. Microbiome, 12(1), 189.
https://doi.org/10.1186/s40168-024-01910-0.

Yang, L., Guo, Y., Yang, H., Li, S., Zhang, Y., & Hao, L. (2024). Taxonomic and
functional assembly cues enrich the endophytic tobacco microbiota across
epiphytic compartments. MSphere, 9(1).
https://doi.org/10.1128/msphere.00607-23.

Yin, Y., & Wang, J. (2021). Predictive functional profiling of microbial
communities in fermentative hydrogen production system using PICRUSL.
International  Journal of Hydrogen Energy, 46(5), 3716-3725.
https://doi.org/10.1016/J.IJHYDENE.2020.10.246.

Yoshiwara, K., Watanabe, S., & Watanabe, Y. (2020). Crystal structure of bacterial
L-arabinose 1-dehydrogenase in complex with L-arabinose and NADP+.
Biochemical and Biophysical Research Communications, 530(1), 203-208.
https://doi.org/10.1016/J.BBRC.2020.07.071.

Yulianingsih, R., Hidayat, S. H., & Dinarti, D. (2020). Elimination of Garlic
common latent virus from garlic through meristem culture and thermotherapy.
IOP Conference Series: Earth and Environmental Science, 468(1).
https://doi.org/10.1088/1755-1315/468/1/012028.

Zhang, C., Chen, Z., Zhang, M., & Jia, S. (2023). KEGG_Extractor: An Effective
Extraction Tool for KEGG Orthologs. Genes, 14(2).
https://doi.org/10.3390/genes14020386.

Zhang, L., Chen, F. X., Zeng, Z., Xu, M., Sun, F., Yang, L., Bi, X,, Lin, Y., Gao, Y.
J., Hao, H. X., Y1, W,, Li, M., & Xie, Y. (2021). Advances in Metagenomics
and Its Application in Environmental Microorganisms. In Frontiers in
Microbiology (Vol. 12). https://doi.org/10.3389/fmicb.2021.766364.

Zhang, S., Wang, X., & Liu, Y. (2017). Cleavage mechanism of the aliphatic C-C
bond catalyzed by 2,4'-dihydroxyacetophenone dioxygenase from:
Alcaligenes sp. 4HAP: A QM/MM study. Catalysis Science and Technology,
7(4). https://doi.org/10.1039/c6¢cy02553f.

Zhang, W., Zhang, M., Gao, C., Zhang, Yipeng, Ge, Y., Guo, S., Guo, X., Zhou,
Z., Liu, Q., Zhang, Yingxin, Ma, C., Tao, F., & Xu, P. (2017). Coupling
between D-3-phosphoglycerate dehydrogenase and D-2-hydroxyglutarate
dehydrogenase drives bacterial L-serine synthesis. Proceedings of the
National Academy of Sciences of the United States of America, 114(36).
https://doi.org/10.1073/pnas.1619034114.

Zhang, Y., Cao, B., Pan, Y., Tao, S., & Zhang, N. (2023). Metabolite-Mediated
Responses of Phyllosphere Microbiota to Rust Infection in Two Malus
Species. Microbiology Spectrum, 11(2).
https://doi.org/10.1128/spectrum.03831-22.

Zhang, Y., Tang, J., Wu, Q., Huang, S., Yao, X., & Dong, J. (2023). Assessment of
the Capability of Landsat and BiodivMapR to Track the Change of Alpha

97


https://doi.org/10.1038/s41579-020-0412-1
https://doi.org/10.1186/s40168-024-01910-0
https://doi.org/10.1128/msphere.00607-23
https://doi.org/10.1016/J.IJHYDENE.2020.10.246
https://doi.org/10.1016/J.BBRC.2020.07.071
https://doi.org/10.1088/1755-1315/468/1/012028
https://doi.org/10.3390/genes14020386
https://doi.org/10.3389/fmicb.2021.766364
https://doi.org/10.1039/c6cy02553f
https://doi.org/10.1073/pnas.1619034114
https://doi.org/10.1128/spectrum.03831-22

Diversitas Bakteri Endofit pada Daun Bawang Putih (Allium sativum L.) Terinfeksi Potyvirus

Berdasarkan Metabarkoding
MUHAMMAD FIKRI ALFIANSYAH, Dr. Aprilia Sufi Subiastuti, S.Si.; Prof. Dr. Budi Setiadi Daryono, M.Agr.Sc.

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

UNIVERSITAS
GADJAH MADA

Diversity in Dryland Disturbed by Mining. Remote Sensing, 15(6).
https://doi.org/10.3390/rs15061554.

Zhao, S., Zhang, Q., Liu, M., Zhou, H., Ma, C., & Wang, P. (2021). Regulation of
plant responses to salt stress. In International Journal of Molecular Sciences
(Vol. 22, Issue 9). https://doi.org/10.3390/ijms220946009.

Zhou, J., Su, H., Gao, Y., Tian, H., Hao, Y., Hu, Y., Zhu, M., Chen, Q., Xin, D., &
Song, S. (2025). Genome-Wide Association Study of Soybean mosaic virus
Resistance with a GFP-Based Rapid Evaluation System. Agronomy, 15(8),
1960. https://doi.org/10.3390/agronomy15081960.

Zhu, T., Yang, C., Bao, X., Chen, F., & Guo, X. (2022). Strategies for controlling
biofilm formation in food industry. In Grain and Oil Science and Technology
(Vol. 5, Issue 4). https://doi.org/10.1016/j.gaost.2022.06.003.

98


https://doi.org/10.3390/rs15061554
https://doi.org/10.3390/ijms22094609
https://doi.org/10.3390/agronomy15081960
https://doi.org/10.1016/j.gaost.2022.06.003

