Interaksi Eksudat Akar Pisang Raja (Musa paradisiaca L.) dan Bakteri Endofit Akar Anggrek (Vanda
spp.) dalam Penghambatan Pertumbuhan Fusarium oxysporum Penyebab Layu Fusarium secara In
Vitro

Marlita Sekarwangi, Prof. Dr. Yekti Asih Purwestri, S.Si., M.Si.

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

UNIVERSITAS
GADJAH MADA

DAFTAR PUSTAKA

Abdallah, D. B., Frikha-Gargouri, O. & Tounsi, S. (2018). Rizhospheric
competence, plant growth promotion and biocontrol efficacy of Bacillus
amyloliquefaciens sub sp. plantarum strain 32a. Biological Control, 124,
61-67.

Abidin, Z., Aini, L. Q. & Abadi, A. L. (2015). Pengaruh bakteri Bacillus sp. dan
Pseudomonas sp. terhadap pertumbuhan jamur patogen Sclerotium rolfsii
Sacc. Penyebab penyakit rebah semai pada tanaman kedelai. Jurnal HPT,
3(1), 1-10.

Adeniji, A., Fadiji, A. e. & Ofeo, S. T. (2025). Redefining root exudation with
proteins at the forefront of rhizosphere function. Journal of Agricultural and
Food Chemistry, 73(28), 17387-17402.

Afzal, 1., Shinwari, Z. K., Sikandar, S. & Shahzad, S. (2019). Plant beneficial
endophytic bacteria: mechanisms, diversity, host range and genetic
determinants. Microbiological Research, 221, 36-49.

Agustin, Y. E., Padmawijaya, K. S., Rixwari, H. F & Yuniharto, V. A. S. (2018).
Glycerol as an additional carbon source for bacterial cellulose synthesis.
1OP Conference Series: Earth and Environmental Science, 141, 1-6.

Alegria, A. M. G., Corona, 1. A., Martinez, C. J. P., Madueno, M. A. G. C., Duran,
M. L. R., Garcia, H. A. (2020). Quantification of DNA through the nanodrop
spectrophotometer: methodological validation using standard reference
material and Sprague Dawley rat and human DNA. International Journal of
Analytical Chemistry, 2020, 1-9.

Al-Kayyis, H. K. dan Susanti, H. (2016). Perbandingan metode Nelson-Somogyi
dan Anthrone-Sulfat pada penetapan kadar gula pereduksi dalam umbi
cilembu (Ilpomea batatas L.). Jurnal Farmasi Sains dan Komunikasi, 13(2),
81-89.

Allard-Massicotte, R., Tessier, L., Lecuyer, F., Lakshmanan, V., Lucier, J. F,,
Garneau, D., Caudwell, L., Vlamakis, H., Bais, H. P., Beauregard, P. B.
(2016). Bacillus subtilis early colonization of arabidopsis thaliana roots
involves multiple chemotaxis receptors. mBio, 7, 1664-1680.

Almeida, O. A. C., De Araujo, N. O., Mulato, A. T. N., Persinoti, G. F., Sfor¢a, M.
L., Calderan-Rodrigues, M. J. & Oliveira, J. V. D. C. (2023). Bacterial
volatile organic compounds (vocs) promote growth and induce metabolic
changes in rice. Frontiers in Plant Science, 13, 1056082.

Arici, S. E. & Sari, M. (2017). Growth and antioxidant responses of potato
(Solanum tuberosum, cv Agria) shoots cultured in vitro under different
fusaric acid and boron concentrations. Bitki Koruma Biilteni, 1(57), 73-73.

Badan Pusat Statistik. (2024). Produksi Tanaman Buah-Buahan 2023. Badan Pusat
Statistik.

Badan Pusat Statistik. (2023). Produksi Tanaman Buah-Buahan 2022. Badan Pusat
Statistik.

Badaway, M. H., Cooke, M. G., Aghasadeghi, K., Peldszus, S., Slawson, R. M. &
Huck, P. M. (2025). Impacts of orthophosphate addition on chloramine
decay and biofilm development in a model drinking water distribution
system. Water Research, 282, 1-12.

95



Interaksi Eksudat Akar Pisang Raja (Musa paradisiaca L.) dan Bakteri Endofit Akar Anggrek (Vanda
spp.) dalam Penghambatan Pertumbuhan Fusarium oxysporum Penyebab Layu Fusarium secara In
Vitro

Marlita Sekarwangi, Prof. Dr. Yekti Asih Purwestri, S.Si., M.Si.

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

UNIVERSITAS
GADJAH MADA
Bais, H. P, Fall, R. & Vivanco, J. M. (2004). Biocontrol of Bacillus subtilis against
infection of Arabidopsis roots by Pseudomonas syringae is facilitated by

biofilm formation and surfactin production. Plant Physiology. 134,307-319.

Balliu, A., Zheng, Y., Sallaku, G., Fernandez, J. A., Gruda, N. S. & Tuzel, Y. (2021).
Environmental and cultivation factors affect the morphology, architecture
and performance of root systems in soilless grown plants. Horticulturae,
7(8), 243.

Bastian, S., Rotinsulu, H. & Fatimawali. (2018). Uji aktivitas antimikroba dari
jamur laut yang berasosiasi dengan spons Callyspongia sp. Pharmacon:
Jurnal llmiah Farmasi, 7(3), 311-320.

Bates, M. K., Philips, D. S., O’Bryan, J. & Scientific, T. F. (2011). Shaker agitation
rate and orbit affect growth of cultured bacteria. Thermo Fisher Scientific
Inc, 1-2.

Bellassi, P., Cappa, F., Fontana, A. & Morelli, L. (2020). Phenotypic and genotypic
investigation of two representative strains of Microbacterium species
isolated from micro-filtered milk: growth capacity and spoilage-potential
assessment. Frontiers in Microbiology, 11, 1-10.

Boateng, A. B., Twumasi, P., Salifu, S. P. & Afrifah, K. A. (2018). A comparative
study of different laboratory storage conditions for enhanced DNA analysis
of crime scene soil-blood mixed sample. Forensic Science International,
292, 97-1009.

Bolivar-Anillo, H. J., Gonzalez-Rodriguez, V. E., Cantoral, J. M., Garcia-Sanchez,
D., Collado, I. G. & Garrido, C. (2021). Endophytic bacteria Bacillus
subtilis, isolated from Zea mays, as potential biocontrol agent against
Botrytis cinerea. Biology, 10, 492.

Boris, N. T. J., Laurette, N. N. & Modestine, K. S. M. (2023). Plantain (Musa
paradisiaca L.): production, consumption and processing in Cameroon.
American Journal of Food Science and Technology, 11(1), 8-14.

Bruijns, B., Hoekema, T., Oomens, L., Tiggelaar, R. & Gardeniers, H. (2022).
Performance of spectrophotometric and fluorometric DNA quantification
methods. Analytica, 3(3), 371-384.

Campmajo, G., Saurina, J. & Nunez, O. (2023). Liquid chromatography coupled to
high-resolution mass spectrometry for nut classification and marker
identification. Food Control, 152, 1-9.

Canariri, A., Kaiser, C., Merchant, A., Richter, A. & Wanek, W. (2019). Root
exudation of primary metabolites: mechanisms and their roles in plant
responses to environmental stimuli. Frontiers in Plant Science, 10, 1-19.

Cartega, E., Colom, O. A., Neske, A., Valdez, J. C. & Bardon, A. Effects of plant
lactones on the production of biofilm of Pseudomonas aeruginosa.
Chemical and Pharmaceutical Bulletin, 55(1), 22-25.

Cawoy, H., Mariutto, M., Henry, G., Fisher, C., Vasilyeva, N., Thonart, P., Dommes,
J. & Ongena, M. (2014). Plant defense stimulation by natural isolates of
Bacillus depends on efficient surfactin production. Molecular Plant-
Microbe Interactions Journal, 27(2), 87-100.

Chai, Y., Chu, F., Kolter, R. & Losick, R. (2008). Bistability and biofilm formation
in Bacillus subtilis. Molecular Microbiology, 67, 254-263

Chai, Y. N. & Schachtman, D. P. (2022). Root exudates impact plant performance
under abiotc stress. Trends in Plant Science, 27(1), 80-91.

96



Interaksi Eksudat Akar Pisang Raja (Musa paradisiaca L.) dan Bakteri Endofit Akar Anggrek (Vanda
spp.) dalam Penghambatan Pertumbuhan Fusarium oxysporum Penyebab Layu Fusarium secara In
Vitro

Marlita Sekarwangi, Prof. Dr. Yekti Asih Purwestri, S.Si., M.Si.

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

UNIVERSITAS
GADJAH MADA
Chen, B., Wen, J., Zhao, X., Ding, J. & Qi, G. (2020). Surfactin: a quorum-sensing
signal molecule to relieve CCR in Bacillus amyloliquefaciens. Frontiers in

Microbiology, 11, 631.

Chen, L. & Liu, Y. (2024). The function of root exudates in the root colonization by
beneficial soil rhizobacteria. Biology, 13(95), 1-18.

Chen, P., Chen, D., Zhao, W. & Zheng, X. (2022). Aeration biofilter filler screening
and experimental research on nitrogen and phosphorus purification in rural
black water. Water, 14(6), 957.

Chen, Y., Cao, S., Chai, Y., Clardy, J., Kolter, R., Guo, J. H. & Losick, R. (2012). A
Bacillus subtilis sensor kinase involved in triggering biofilm formation on
the roots of tomato plants. Molecular Microbiology, 85, 418—430.

Cormack, O., Brameld, J. M., L’Hocine, L. & Bozkurt, H. (2025). Influence of
genetic diversity and environmental factors on protein composition an anti-
nutrient components in faba bean. Critical Reviews in Food Science and
Nutrition, 1-25.

Coudy, D., Colotte, M., Luis, A., Tuffet, S. & Bonnet, J. Long term conservation of
DNA at ambient temperature. Implications for DNA data storage. PLoS one,
16(11), 1-14.

Couvillion, S. P., Yang, I. H., Hermosillo, D., Leach, D., Eder, J., Bell, S. &
Hofmockel, K. S. (2025). Root exudate lipids: uncovering chemodiversity
and carbon stability potential. Soil Biology and Biochemistry, 206, 1-11.

Daniells, J., Jenny, C., Karamura, D. & Tomekpe, K. (2001). Diversity in the genus
Musa. INIBAP, Montpellier, France.

De Rudder, K. E. E., Sohlenkamp, C. & Geiger, O. (1999). Plant-exuded choline is
used for rhizobial membrane lipid biosynthesis by phosphatidylcholine
synthase. Journal of Biological Chemistry, 28, 20011-20016.

Delbrassinne, L. & Mabhillon, J. (2016). Bacillus: occurrence. Encyclopedia of Food
and Health, 307-311.

Desjardins, P. & Conklin, D. (2010). NanoDrop microvolume quantitation of
nucleic acids. Journal of Visualized Experiments, 45, 1-4.

Dial, C. N., Speare, L., Sharpe, G. C., Gifford, S. M., Septer, A. N. & Visick, K. L.
(2021). Para-aminobenzoic acid, calcium, and c-di-GMP induce formation
of cohesive, syp-polysaccharide-dependent biofilms in Vibrio ficheri.
American Society for Microbiology, 12(5), 1-20.

Dehgahi, R., Zakaria, L., Mohamad, A., Joniyas, A. & Subramaniam, S. (2016).
Effects of fusaric acid treatment on the protocorm-like bodies of
Dendrobium sonia-28. Protoplasma, 253(5), 1373-1383.

Doll, S., Koller, H. & Dam, N. M. V. (2024). A simple, cost-effective and optimized
protocol for collecting root exudates from soil grown plants. Rhizosphere,
30, 1-14.

Dong, L., Wang, P., Zhao, W., Su, Z., Zhang, X., Lu, X., Li, S., Ma, P. & Guo, Q.
(2022). Surfactin and fengycin contribute differentially to the biological
activity of Bacillus subtilis NCD-2 against cotton verticillium wilt.
Biological Control, 174, 1-9.

Dusane, D. H., Hosseinidoust, Z., Asadishad, B. & Tufenkji, N. (2014). Alkaloids
modulate motility, biofilm formation and antibiotic susceptibility of
uropathogenic Escherichia coli. PLoS One, 9(11), 1-9.

97



Interaksi Eksudat Akar Pisang Raja (Musa paradisiaca L.) dan Bakteri Endofit Akar Anggrek (Vanda
spp.) dalam Penghambatan Pertumbuhan Fusarium oxysporum Penyebab Layu Fusarium secara In
Vitro

Marlita Sekarwangi, Prof. Dr. Yekti Asih Purwestri, S.Si., M.Si.

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

UNIVERSITAS

GADJAH MADA

Erkmen, O. (2021). Practice 1 — preparation of media and sterilization techniques.
Laboratory Practice in Microbiology. Academic Press, Cambridge, 3-18.

Errington, J. & Aart, L. T. V. D. (2020). Microbe profile: Bacillus subtilis: model
organism for cellular development, and industrial workhorse. Microbiology,
166(5), 425-427.

Faria, D. C., Dias, A. C. F., Melo, I. S. & de Carvalho Costa, F. E. (2013).
Endophytic bacteria isolated from orchid and their potential to promote
plant growth. World Journal of Microbiology and Biotechnology, 29(2),
217-221.

Feng, H., Fu, R., Hou, X., Lv, Y., Zhang, N., Liu, Y., Xu, Z., Miao, Y., Krell, T.,
Shen, Q. & Zhang, R. (2021). Chemotaxis of beneficial rhizobacteria to root
exudates: the first step towards root-microbe rhizosphere interactions.
International Journal of Molecular Sciences, 22(13), 1-14.

Fitt, L. E. & Snyder, E. M. (1984). Chapter XXIII — photomicrographs of starches.
Starch: Chemistry and Technology. 2" Edition. Academic Press,
Cambridge, 675-689.

Gao, Y., Wang, H., Yang, F., Dai, X., Meng, S., Hu, M., Kou, L. & Fu, X. (2024).
Relationship between root exudation and root morphological and
architectural traits vary with growing season. Tree Physiology, 44(1), 1-11.

George, T., Sivam, V., Vaiyapuri, M., Anandan, R., Sivaraman, G. K. & Joseph, T.
C. (2025). Standardizing biofilm quantification: harmonizing crystal violet
absorbance measurements through extinction coefficient ratio adjustment.
Archives of Microbiology, 207(59), 1-7.

Ghazala, 1., Chiab, N., Saidi, M. N. & Gargouri-Bouzid, R. (2022). Volatile organic
compounds from Bacillus mojavensis 14 promote plant growth and inhibit
phytopathogens. Physiological and Molecular Plant Pathology, 21,
101887.

Glekas, G. D., Mulhern, B. J., Kroc, A., Duelfer, K. A., Lei, V., Rao, C. V., Ordal,
G. W. (2012). The Bacillus subtilis chemoreceptor McpC senses multiple
ligands using two discrete mechanisms. Journal of Biological Chemistry,
287, 39412-39418.

Gong, A. D, Li, H. P, Yuan, Q. S., Song, X. S., Yao, W., He, W. J., Zhang, J. B. &
Liao, Y. C. Antagonistic mechanism of iturin a and plipastatin a from
Bacillus amyloliquefaciens S76-3 from wheat spikes against Fusarium
graminearum. PLoS ONE, 10, 0116871.

Gonzalez, K. G. D., Medrano, J. J. R., Alarcon, J. J. V., Cristobal, O. H., Flores, H.
E. M., Cortes, J. F. C., Romo, M, G. G. & Martinez, R. C. (2022).
Streptomyces spp. Biofilmed solid inoculant improves microbial survival
and plant-growth efficiency of Triticum aestivum. Applied Science,
2022(12), 1-19.

Guo, S., Zhang, J. W., Dong, L. H., Li, X. U,, Asif, M., Guo, Q. G., Jiang, W. J.,
Ma, P. & Zhang, L. Q. (2019). Fengycin produced by Bacillus subtilis NCD-
2 is involved in suppression of clubroot on chinese cabbage. Biological
Control, 136, 104001.

Gupta, M., Kapoor, B. & Gupta, R. (2018). Paper chromatography: a review. JETIR
Journal, 5(10), 462-468.

Haas, B. D., Dhooghe, E. & Geelen, D. (2025). Root exudates in soilless culture
conditions. Plants, 14(3), 479.

98



Interaksi Eksudat Akar Pisang Raja (Musa paradisiaca L.) dan Bakteri Endofit Akar Anggrek (Vanda
spp.) dalam Penghambatan Pertumbuhan Fusarium oxysporum Penyebab Layu Fusarium secara In
Vitro

Marlita Sekarwangi, Prof. Dr. Yekti Asih Purwestri, S.Si., M.Si.
UNIVERSITAS

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

Halshoy, H. S., Braim, S. A. & Hama, J. R. (2025). Phytohormonal regulation of
root exudation: mechanisms and rhizosphere function. Plant Signaling &
Behavior, 20(1), 1-20.

Hamon, M. A. & Lazazzera, B. A. (2001). The sporulation transcription factor
Spo0A is required for biofilm development in Bacillus subtilis. Mol.
Microbiol, 42, 1199-12009.

Hamon, M. A., Stanley, N. R., Britton, R. A., Grossman, A. D. & Lazazzera, B. A.
(2004). Identification of AbrB-regulated genes involved in biofilm
formation by Bacillus subtilis. Molecular Microbiology, 52, 847—-860.

Harish, J., Jambhulkar, P. P., Bajpai, R., Arya, M., Babele, P. K., Chaturvedi, S. K.,
Kumar, A. & Lakshman, D. K. (2023). Morphological characterization,
pathogenicity screening, and molecular identification of Fusarium spp.
Isolates causing post-flowering stalk rot in maize. Frontiers in
Microbiology, 14, 1-16.

Harp, A. F., Setiawati, T., Akhdiya, A., Husni, A., Purwito, A., Nugroho, K.,
Susilowati, M. & Kosmiatin, M. (2024). Application of endophytic bacteria
using in vitro technique to increase vigour of shallots (4//ium cepa L.) based
on inoculation time. E3S Web of Conferences, 483, 1-12.

Hayta, E. N., Rickert, C. A. & Lieleg, O. (2021). Topography quantifications allow
for identifying the contribution of parental strains to physical properties of
co-cultured biofilms. Biofilm, 3, 1-11.

Hemelda, N. M. & Noutoshi, Y. (2025). Root-exuded sugars as drivers of
rhizosphere microbiome assembly. Japanese Society for Plant
Biotechnology, 42(3), 215-227.

Herrling, M. P., Lackner, S., Nirschl, H., Horn, H. & Guthausen, G. (2019). Recent
NMR/MRI studies of biofilm structures and dynamics. Annual Reports on
NMR Spectroscopy, 97, 163.

Holder, A. J., Wilson, R., Askew, K. & Robson, P. (2025). Significant difference in
Miscanthus species root carbon exudation rate. Annals of Botany, 136(3),
553-565.

Hu, L., Robert, C. A., Cadot, S., Zhang, X., Ye, M., Li, B., Manzo, D., Chervet, N.,
Steinger, T., Heijden, M. G. A. V. D., Schlaeppi, K. & Erb, M. (2018). Root
exudate metabolites drive plant-soil feedbacks on growth and defense by
shaping the rhizosphere microbiota. Nature Communications, 9, 1-13.

Ingle, A. & Ingle, R. (2013). Isolation and identification of Fusarium oxysporum
infecting Musa plants in Maharashtra region and their molecular
characterization. 4siatic J Biotechnology Resources, 04, 28-34.

Igbal, N., Czékus, Z., Orddg, A. & Poér, P. (2024). Fusaric acid-evoked oxidative
stress affects plant defence system by inducing biochemical changes at 17
subcellular level. Plant Cell Reports, 43(1), 2.

Jahan, R., Bodratti, A. M., Tsianou, M. & Alexandridis, P. (2020). Biosurfactants,
natural alternatives to synthetic surfactants: physicochemical properties and
applications. Advances in Colloid and Interface Science, 275, 102061.

Jain, A., Jain, R. & Jain, S. (2020). Basic techniques in biochemistry, microbiology
and molecular biology. Springer, New York, 260-261.

Jain, B. P., Pandey, S. & Goswami, S. K. (2025). Chapter 4 — determination of the
presence of reducing carbohydrates in the given sample by picric acid test.

99



Interaksi Eksudat Akar Pisang Raja (Musa paradisiaca L.) dan Bakteri Endofit Akar Anggrek (Vanda
spp.) dalam Penghambatan Pertumbuhan Fusarium oxysporum Penyebab Layu Fusarium secara In
Vitro

Marlita Sekarwangi, Prof. Dr. Yekti Asih Purwestri, S.Si., M.Si.

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

UNIVERSITAS
GADJAH MADA
Protocols in Biochemistry and Clinical Biochemistry. 2" Editon. Academic

Press, Cambride, 9-10.

Jain, M., Amera, G. M., Muthukumaran, J. & Singh, A. K. (2022). Insights into
biological role of plant defense proteins: a review. Biocatalysis and
Agricultural Biotechnology, 40, 1-12.

Jiao, H. W., Xu, W. H., Hu, Y. L., Tian, R. M. & Wang, Z. G. (2022). Citric acid in
rice root exudates enhanced the colonization and plant growth-promoting
ability of Bacillus altitudinis LZP02. Microbiology Spectrum, 10, 1002—
1022.

Jin, Y. Q., Zhu, H. F.,, Luo, S., Yang, W. W., Zhang, L., Li, S. S., Jin, Q., Cao, Q.,
Sun, S. R. & Xiao, M. (2019). Role of maize root exudates in promotion of
colonization of Bacillus velezensis strain S3-1 in rhizosphere soil and root
tissue. Current Microbiology, 76, 855—862.

Julacha, E., Rustiyati, S., Fajri, N. N., Ramdlani, F. & Tantra G, R. (2016).
Pemanfaatan tepung gadung (Dioscorea hispida Dennst.) pada produksi
amilase menggunakan Bacillus sp. Fortech, 1(1), 45-52.

Jumjunidang, Nasir, N., Riska & Handayani. (2005). Teknik pengujian in vitro
ketahanan pisang terhadap penyakit layu fusarium menggunakan filtrat
toksin dari kultur Fusarium oxysporum. Jurnal Hortikultura, 15(2), 135-
139.

Karygianni, L., Ren, Z., Koo, H. & Thurnheer, T. (2020). Biofilm matrixome:
extracellular components in structured microbial communities. Trends in
Microbiology, 8, 668—681.

Kavino, M., Jegan, P., Nakkeeran, S., Raveendran, M. & Chetry, S. (2025). Bio
hardening of banana (Musa spp.) with bacterial endophytes to enhance
resistance against fusarium wilt. Rhizosphere, 1-18.

Keren, G., Yahezkel, G., Satish, L., Adamov, Z., Barak, Z., Shabat, S. B., Zur, V. K.
& Sitrit, Y. (2024). Root-secreted nucleosides: signaling chemoattractants
of thizosphere bacteria. Frontries in Plant Science, 15, 1-11.

Koo, B. J., Adriano, D. C., Bolan, N. S. & Barton, C. D. (2005). Root exudates and
microorganisms. Encyclopedia of Soils in the Environment, 421-428.
Kopka, J., Fernie, A., Weckwerth, W., Gibon, Y. & Stitt, M. (2004). Metabolite
profiling in plant biology: platforms and destinations. Genome Biology,

5(6), 109.

Kragh, K. N., Alhede, M., Rybtke, M., Stavnsberg, C., Jensen, P. O., Nielsen, T. T.,
Whiteley, M. & Bjarnsholt, T. (2018). The inoculation method could impact
the outcome of microbiological experiments. Applied and Environmental
Microbiology, 84(5), 1-14.

Kushwaha, A., Hans, N., Giri, B. S., Rene, E. R. & Rani, R. (2021). Uncovering the
phytochemicals of root exudates and extracts of lead (Pb) hyperaccumulator
Vertiveria zizanioides (L.) in response to lead contamination and their effect
on the chemotactic behaviour of thizospheric bacteria. Research Square, 1-
14.

Kwa, M. (1993). Architecture, morphogenesis and anatomy of some banana
cultivars. Doctoral thesis. University of Montpellier 11, 222-224; 244-250.

Kwa, M. & Temple, L. (2017). Plantain Socio-economic and technical issues,
experiences in intertropical Africa. Editions Quae, CTA, agronomic presses
of Gembloux.

100



Interaksi Eksudat Akar Pisang Raja (Musa paradisiaca L.) dan Bakteri Endofit Akar Anggrek (Vanda
spp.) dalam Penghambatan Pertumbuhan Fusarium oxysporum Penyebab Layu Fusarium secara In
Vitro

Marlita Sekarwangi, Prof. Dr. Yekti Asih Purwestri, S.Si., M.Si.

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

UNIVERSITAS
GADJAH MADA

Lambert, J. B., Yudin, R. C., Contreras, T. A., Johnson, C. L., Nguyen, T. M., Wu,
Y. & Blay, J. A. S. (2020). Molecular classification of banana exudates. Life:
The Excitement of Biology, 8(3), 155-173.

Li, B., Wan, J., Sha, J., Tian, M., Wang, M., Zhang, X., Sun, W., Mao, Y., Min, J.,
Qin, Y., Liu, Y., Wang, W. & He, X. (2022). Genomics assisted functional
characterization of Bacillus velezensis E as a biocontrol and growth
promoting bacterium for lily. Frontiers in Microbiology, 13, 976918.

Liang, C., Schimel, J. P. & Jastrow, J. D. (2017). The importance of anabolism in
microbial control over soil carbon storage. Nature Microbiology, 2(17105).

Liu, S., Lim, M., Fabris, R., Chow, C. W. K., Drikas, M., Korshin, G. & Amal, R.
(2010). Multi-wavelength spectroscopic and chromatography study on the
photoanalytic oxidation of natural organic matter. Water Research, 44,
2525-2532.

Liu, X., Yao, H., Zhao, X. & Ge, C. (2023). Biofilm formation and control of
foodborne pathogenic bacteria. Molecules, 28(6), 1-19.

Liu, Y., Dai, Z., Wang, D., Ma, Y. & Guo, P. (2025). Root surface microbial biofilms
in phytoremediation: formation processes, regulatory mechanisms,
influencing factors and roles. Environmental Technology & Innovation, 40.

Lopez-Farfan, D., Reyes-Darias, J. A., Matilla, M. A. & Krell, T. (2019).
Concentration dependent effect of plant root exudates on the chemosensory
systems of Pseudomonas putida KT2440. Frontiers in Microbiology, 10,
78.

Lopez, M. J. & Mohiuddin, S. S. (2024). Biochemistry, essential amino acids.
StatPearls, US.

Lucero, C. T., Lorda, G. S., Luduena, L. M., Anzuay, M. S. & Taurian, T. (2020).
Motility and biofilm production involved in the interaction of phosphate
solubilizing endophytic strains with peanut, maize and soybean plants.
Rhizosphere, 15, 100228.

Luxmi, R. & King, S. M. (2023). Chapter 9 — isolation of ciliary ectosomes and
analysis of amidated peptide-mediated chemotaxis in Chlamydomonas.
Methods in Cell Biology. Elsevier, Belanda, 163-175.

Lv, R., Zou, M., Chantapakul, T., Chen, W., Muhammad, A. 1., Zhou, J., Ding, T.,
Ye, X. & Liu, D. (2019). Effect of ultrasonication and thermal and pressure
treatments, individually and combined, on inactivation of Bacillus cereus
spores. Applied Microbial and Cell Physiology, 1-10.

Ma, W., Tang, S., Dengzeng, Z., Zhang, D., Zhang, T. & Ma, X. (2022). Root
exudates contribute to belowground ecosystem hotspots: a review. Frontiers
in Microbiology, 13.

Macabuhay, A., Arsova, B., Walker, R., Johnson, A., Watt, M. & Roessner, U.
(2022). Modulators or facilitators? Roles of lipids in plant-root microbe
interaction. Trends in Plant Science, 27(2), 180-190.

Madhukar, S. M., Raha, P. & Singh, R. K. (2018). Identification of amino acids and
sugars in root exudate of mungbean (Vigna radiata L.). Journal of
Pharmacognosy and Phytochemistry, 7(2): 1676-1680.

Mahmood, M., Rahman, Z. A., Saud, H. M., Shamsuddin, Z. H. & Subramaniam,
S. (2010). Influence of rhizobacterial and agrobacterial inoculation on
selected physiological and biochemical changes of banana -cultivar,
Berangan (AAA) plantlets. Journal of Agricultural Science, 2(1), 115-137.

101



Interaksi Eksudat Akar Pisang Raja (Musa paradisiaca L.) dan Bakteri Endofit Akar Anggrek (Vanda
spp.) dalam Penghambatan Pertumbuhan Fusarium oxysporum Penyebab Layu Fusarium secara In
Vitro

Marlita Sekarwangi, Prof. Dr. Yekti Asih Purwestri, S.Si., M.Si.

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

UNIVERSITAS
GADJAH MADA
Maryani, N., Harahap, E. O. R., Khastini, R. O. & Ahmad, F. (2023). Deteksi
penyakit layu fusarium pada pisang-pisang lokal di pandeglang. Jurnal

Fitopatologi Indonesia, 19(4), 133-144.

Maryani, N., Lombard, L., Poerba, Y. S., Subandiyah, S., Crous, P. W. & Kema, G.
H. J. (2019). Phylogeny and genetic diversity of the banana fusarium wilt
pathogen Fusarium oxysporum f. sp. cubense in the Indonesian centre of
origin. Studies in Mycology, 92, 155-194.

Matsumoto, S., Tatsuoka, H., Yoshii, M., Nagao, T., Shimizu, T., Shingubara, S.,
Tanaka, S. & Ito, T. (2024). Anti-biofilm performance of resin nanopillars
inspired from cicada wing surface for Staphylococcus spp. Biomimetics,
9(12), 739.

Mayerhofer, T. G., Pahlow, S. & Popp, J. (2020). The Bouguer-Beer-Lambert Law:
shining light on the obscure. ChemPhysChem, 21(18), 2029-2046.

McLaughlin, S., Zhalnina, K., Kosina, S., Northen, T. R. &Sasse, J. (2023). The
core metabolome and root exudatiom dynamics of three phylogenetically
distinct plant species. Nature Communications, 14(1649), 1-13.

Mhatre, E., Troszok, A., Monterrosa, R. G., Lindstadt, S., Jautzus, T., Kuipers, O.
& Kovacs, A. (2016). The impact of manganese on biofilm development of
Bacillus subtilis. Microbiology, 162(8).

Mitchell, M. G. (2018). Chapter 3 — review of clinical human medical genetics.
Molecular Pathology and the Dynamics of Disease. Academic Press,
Cambridge, 53-72.

Mondal, S., Pramanik, K., Pal, P., Mitra, S., Ghosh, S. K., Mondal, T., Soren, T. &
Maiti, T. K. (2023). Chapter 3 - multifaceted roles of root exudates in light
of plant-microbe interaction. Unravelling Plant-Microbe Synergy.
Academic Press, Cambridge, 49-76.

Morabandza, C. J., Dibangou, V., Mabika, F. A. S., Gatse, E. V., Ngoulou, T. B.,
Itsouhou, N. & Nguimbi, E. (2021). Optimization of culture condition of
protease production using three strains of Bacillus. Journal of Pure and
Applied Microbiology, 15(2), 621-629.

Muhammad, M. H., Idris, A. L., Fan, X., Guo, Y., Yu, Y., Jin, X., Qiu, J., Guan, X.
& Huang, T. (2020). Beyond risk: bacterial biofilms and their regulating
approaches. Frontiers in Microbiology, 11, 1-20.

National Academic of Science, Engineering, and Medicine. (2019). Reproducibility
and Replicability in Science. Academic Press, Washington DC, 256.

Ngoh, N. G. B., Nafack, T. J. B., Tembe Tembe, J., Nkouandou, M., Ngombi, E. &
Asseng, C. C. (2017). Pancake formulations based on plantain flour (Musa
AAB). International Journal of Food Science and Biotechnology, 2(4), 90.

Nguyen, A. T. P,, Huynh, T. V., Huynh, H. N., Tran, T. H., Phan, M. H., Thi, H. V.
N., Le, A. T. L., Nguyen, N. A. D., Thi, P. T. P,, Nguyen, T. T., Dang, V. T,,
Nguyen, D. M., Tran, H. D. T. & Tran, T. N. (2025). The open-source multi-
wavelength non-invasive blood glucose sensing system. Scientific Reports,
15, 1-23.

Nowak, D. & Jakubczyk, E. (2020). The freeze drying of foods-the characteristic
of the process course and the effect of its parameters on the physical
properties of food material. Foods, 9(10), 1-27.

Nuraini, F. R., Setyaningsih, R. & Susilowati, A. (2017). Screening and
characterization of endophytic fungi as antagonistic agents toward Fusarium

102



Interaksi Eksudat Akar Pisang Raja (Musa paradisiaca L.) dan Bakteri Endofit Akar Anggrek (Vanda
spp.) dalam Penghambatan Pertumbuhan Fusarium oxysporum Penyebab Layu Fusarium secara In
Vitro

Marlita Sekarwangi, Prof. Dr. Yekti Asih Purwestri, S.Si., M.Si.

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

UNIVERSITAS

GADJAH MADA
oxysporum on eggplant (Solanum melongena). Biodiversitas Journal of
Biological Diversity, 18(4), 1377-1384.

Obed, Alimuddin, A. H. & Harlia. (2015). Optimasi katalis asam sulfat dan asam
maleat pada produksi gula pereduksi dari hidrolisis kulit buah durian. Jurnal
Kimia Khatulistiwa, 4(1), 67-74.

Oburger, E., Staudinger, C., Spiridon, A., Benyr, V., Aleksza, D., Wenzel, W. &
Santangeli, M. (2022). A quick and simple spectrophotometric method to
determine total carbon concentrations in root exudate samples of grass
species. Plant Soil, 478(1-2), 273-281.

Oktaviantari, D. E., Feladita, N. dan Agustin, R. (2019). Identifikasi hidrokuinon
dalam sabun pemutih pembersih wajah pada tiga klinik kecantikan di
Bandar Lampung dengan metode kromatografi lapis tipis dan
spektrofotometri uv-vis. Jurnal Analis Farmasi, 4(2): 91-97.

Ordonez, N., Seidl, M. F., Waalwijk, C., Drenth, A., Kilian, A., Thomma, B. P. H.
J., Ploetz, R. C. & Kema, G. H. J. (2015). Worse comes to worst: bananas
and Panama Disease when plant and pathogen clones meet. Pathogens,
11(11), 5197.

Oubraim, S., Sedra, M. H. & Lazrek, H. B. (2018). Fusaric acid and phytotoxic
metabolites produced by Fusarium oxysporum f. sp. albedinis: effects on
date palm and their use for resistance screening trial. Journal of Materials
and Environmental Sciences, 9(5), 1622-1629.

Pangestu, P. Y., Marta, F., Eskundari, R. D., Hanik, N. R. & Purwanto, A. (2024).
The effect of fertilizers on some growth and physiological aspect of chili
cultivar a review. International Journal od Education and Life Sciences,
2(7), 821-824.

Paparella, A., Harpaza, L. S., Ibdah, M. (2021). B-lonone: its occurrence and
biological function and metabolic engineering. Plant, 10(4), 754.

Papik, J., Folkmanova, M., Majorova, M. P., Suman, J. & Uhlik, O. (2020). The
invisible life inside plants: deciphering the riddles of endophytic bacterial
diversity. Biotechnology Advances, 44, 1-21.

Paungfoo-Lonhienne, C., Visser, J., Lonhienne, T. G. A. & Schmidt, S. (2012). Past,
present and future of organic nutrients. Plant and Soil, 359(1-2), 1-18.

Pavlova, A. S., Leontieva, M. R., Smirnova, T. A., Kolomeitseva, G. L., Netrusov,
A. 1. & Tsavkelova, E. A. (2017). Colonization strategy of the endophytic
plant growth-promoting strains of Pseudomonas fluorescens and Klebsiella
oxytoca on the seeds, seedlings and roots of the epiphytic orchid, 18.

Pinski, A., Betekhtin, A., Hupert-Kocurek, K., Mur, L. A. J. & Hasterok, R. (2019).
Defining the genetic basis of plant-endophytic bacteria interactions.
International Journal of Molecular Sciences, 20(8), 1947.

Pranata, J., Cadwallader, D. C., Drake, M. & Barbano, D. M. (2025). Effects of
storage time and temperature on the protein fraction of aseptic milk. Journal
of Dairy Science, 108(8), 8086-8097.

Prasad, S., Mandal, 1., Singh, S., Paul, A., Mandal, B., Venkatramani, R. &
Swaminathan, R. (2017). Near uv-visible electronic absorption originating
from charged amino acids in a monomeric protein. Chemical Science, 8(8),
5416-5433.

Prescott, C. E., Grayston, S. J., Helmisaari, H. S., Kastovska, E., Korner, C.,
Lambers, H., Meier, 1. C., Millard, P. & Ostonen, 1. (2020). Surplus carbon

103



Interaksi Eksudat Akar Pisang Raja (Musa paradisiaca L.) dan Bakteri Endofit Akar Anggrek (Vanda
spp.) dalam Penghambatan Pertumbuhan Fusarium oxysporum Penyebab Layu Fusarium secara In
Vitro

Marlita Sekarwangi, Prof. Dr. Yekti Asih Purwestri, S.Si., M.Si.

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

UNIVERSITAS
GADJAH MADA
drives allocation and plant-soil interactions. Trends in Ecology & Evolution,

35(2), 1110-1118.

PubChem. (2026). Glycerol. National Center for Biotecnology Information.
Diakses pada tanggal 25 Februari 2026, pukul 10.30 WIB dari
https://pubchem.ncbi.nlm.nih.gov/compound/Glycerol.

PubChem. (2026). Manganese sulfate monohydrate. National Center for
Biotecnology Information. Diakses pada tanggal 25 Februari 2026, pukul
11.35 WIB dari https://pubchem.ncbi.nlm.nih.gov/compound/Manganese-
sulfate monohydrate.

Ramey, B. E., Koutsoudis, M., von Bodman, S. B. & Fuqua, C. (2004). Biofilm
formation in plant-microbe associations. Current Opinion in Microbiology.
7, 602-609.

Redfern, J., Cunliffe, A. J., Goeres, D. M., Azevedo, N. F. & Verran, J. (2024).
Critical analysis of methods to determine growth, control and analysis of
biofilms for potential non-submerged antibiofilm surfaces and coatings.
Biofilm, 7, 1-13.

Reynaldi, M. A., Erwansani, E., Hakim, A. R., Setiawansyah, A., Valentina, F.,
Salsabila, S., Amelia, N., Jaya, F. S. & Agnesia. (2025). Sugar content
evaluation in commercially available lidah kucing pastries: uv-vis
spectrophotometric analysis of traditional Indonesia confections in
Pontianak Tenggara District. Sasambo Journal of Pharmacy, 6(2): 94-100.

Ribeiro, E. C., Araujo, E. K. N., Penha, M. S. C., Nascimento, A. S. d., Silva, D. F.
d. & Miranda, R. d. C. M. d. (2025). Optimisation of potato dextrose agar
culture medium of Actinobacteria growth. Microorganisms, 13(3), 654.

Ripolles-Avila, C., Hascoet, A. S., Guerrero-Navarro, A. E. & Rodriguez-Jerez, J.
J. (2018). Establishment of incubation conditions to optimize the in vitro
formation of mature Listeria monocytogenes biofilms on food-contact
surfaces. Food Control, 92, 240-248.

Romanazzi, V., Traversi, D., Lorenzi, E. & Gilli, G. (2015). Effect of freezing
storage on the DNA extraction and microbial evaluation from anaerobic
digested sludges. BMC Research Notes, 8(420), 1-8.

Romero, D., Aguilar, C., Losick, R. & Kolter, R. (2010). Amyloid fibers provide
structural integrity to Bacillus subtilis biofilms. Proceedings of the National
Academy of Sciences of the United States of America, 107, 2230-2234.

Romero, D., de Vicente, A., Olmos, J. L., Davila, J. C. & Perez-Garcia, A. (2007).
Effect of lipopeptides of antagonistic strains of Bacillus subtilis on the
morphology and ultrastructure of the cucurbit fungal pathogen Podosphaera
fusca. Journal of Applied Microbiology, 103(4), 969-976.

Sahoo, M. & Kullu, B. (2025). Claroideoglomus claroideum inoculation improves
bio-hardening of micropropagated G9 banana by modulating antioxidative
response, nutrient uptake and photosynthetic efficiency. Discover Plants,
2(110), 1-14.

Salouti, M. & Derakhshan, F. K. (2019). Chapter 3 — phytosynthesis of nanoscale
materials. Advances in Phytonanotechnology. Academic Press, Cambridge,
45-121.

Sanfelice, D. & Temussi, P. A. (2016). Cold denaturation as a tool to measure
protein stability. Biophysical Chemistry, 208, 4-8.

104


https://pubchem.ncbi.nlm.nih.gov/compound/Glycerol
https://pubchem.ncbi.nlm.nih.gov/compound/Manganese-sulfate
https://pubchem.ncbi.nlm.nih.gov/compound/Manganese-sulfate

Interaksi Eksudat Akar Pisang Raja (Musa paradisiaca L.) dan Bakteri Endofit Akar Anggrek (Vanda
spp.) dalam Penghambatan Pertumbuhan Fusarium oxysporum Penyebab Layu Fusarium secara In
Vitro

Marlita Sekarwangi, Prof. Dr. Yekti Asih Purwestri, S.Si., M.Si.

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

UNIVERSITAS
GADJAH MADA
Santangeli, M., Steininger-Mairinger, T., Vetterlein, D., Hann, S. & Oburger, E.
(2024). Maize (Zea mays L.) root exudation profiles change in quality and

quantity during plant development-a field study. Plant Science, 338, 1-15.

Saptayanti, N. (2023). Penyakit layu fusarium pada pertanaman pisang di
Indonesia. Kementerian Pertanian RI, 14-18.

Sasse, J., Kosina, S. M., Raad, M. D., Jordan, J. S., Whiting, K., Zhalnina, K. &
Northen, T. R. (2020). Root morphology and exudate availability are shaped
by particle size and chemistry in Brachypodium distachyon. Plant Direct,
4(7), 1-14.

Saunders, D. C. & Villouta, C. (2025). Root exudates in controlled environment
agriculture: composition, function, and future directions. Frontries in Plant
Science, 16, 1-13.

Scavo, A., Abbate, C. & Mauromicale, G. (2019). Plant allelochemicals:
agronomic, nutritional and ecological relevance in the soil system. Plant
Soil, 442, 23-48.

Sen, A., Saji, J., Faseela, P., Zhang, C., Mohanan, S. & Xia, Y. (2026). Exploring
the functional roles of endophytic bacteria in plant stress tolerance for
sustainable agriculture: diversity, mechanisms, applications, and challenges.
Plants, 15(2), 206.

Simmonds, N.W. (1962). The evolution of bananas. Longman Group Ltd, London,
United Kingdom, 170.

Shah, S., Chand, K., Rekadwad, B., Shouche, Y. S., Sharma, J. & Pant, B. (2021).
A prospectus of plant growth promoting endophytic bacterium from orchid
(Vanda cristata). BMC Biotechnology, 21(1), 16.

Shao, W., Khin, S. & Kopp, W. C. (2012). Characterization of effect of repeated
freeze and thaw cycles on stability of genomic DNA using pulsed field gel
electrophoresis. Biopreservation and Biobanking, 10(1), 4-11.

Sharma, A. & Dahiya, P. (2023). Chapter 5 — characterization of wastewater and
effluents remediation through nanotechnology for efficient reclamation and
reuse. Emerging Technologies in Applied and Environmental Microbiology.
Academic Press, Cambridge, 65-83.

Sharma, A., Tyagi, N., Shrivastava, R. (2023). Optimization of protocol for
quantification of biofilm formed by pathogenic rapidly-growing
nontuberculous mycobacteria for diagnostic screening. Methods in
Microbiology, 53, 67-99.

Sharma, A., Rashid, M., Chauhan, P., Kaur, S. & Kaur, A. (2024). In vitro
antibacterial and anti-biofilm potential of an endophytic Schizophyllum
commune. AMB Express, 14(10), 1-14.

Sharma, M., Saleh, D., Charron, J. & Jabaji, S. (2020). A crosstalk between
brachypodium root exudates, organic acids, and Bacillus velezensis B26, a
growth promoting bacterium. Frontiers in Microbiology, 11, 575578.

Sharma, R., Verma, S., Rana, S. & Rana, A. (2018). Rapid screening and
quantification of major organic acids in citrus fruits and their bioactivity
studies. Journal of Food Science and Technology, 55(4), 1339-1349.

Shemesh, M. & Chai, Y. (2013). A combination of glycerol and manganese
promotes biofilm formation in Bacillus subtilis via histidine kinase KinD
signaling. Journal of Bacteriology, 195(12), 2747-2754.

105



Interaksi Eksudat Akar Pisang Raja (Musa paradisiaca L.) dan Bakteri Endofit Akar Anggrek (Vanda
spp.) dalam Penghambatan Pertumbuhan Fusarium oxysporum Penyebab Layu Fusarium secara In
Vitro

Marlita Sekarwangi, Prof. Dr. Yekti Asih Purwestri, S.Si., M.Si.

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

UNIVERSITAS
GADJAH MADA

Shi, H., Zhou, T., Wang, X., Shi, N., Wang, H., Wu, Y., He, Y. & Lv, J. Mechanistic
study of phenolic acid inhibition of a-amylase: combining enzyme assays,
spectroscopy, and molecular docking. Journal of Functional Foods, 134, 10

Shi, W. C., Dutta, S. D., Patel, D. K. & Lim, K. T. (2020). Chapter 22 — naturally
derived 3D printed hydrogel scaffolds for agroecosystem and biomedical
application. Multifunctional Hybrid Nanomaterials for Sustainable Agri-
Food and Ecosystem. Elsevier, Belanda, 537-554.

Sidek, N., Shafinaz, N., Anuar, M., Naher, L., Azmi, K. & Rahman, A. (2018). The
effect of different nutrient media on in vitro and root proliferation of Vanilla
planifolia Jacks. Ex Andrews. African Journal of Biotechnology, 17(39),
1241-1246.

Skoog, D. A., West, D. M., Holler, F. J. & Crouch, S. R. (2022). Fundamentals of
analytical chemistry. 10" Edition. Cengage, Boston.

Sluys, M. V., Kriger, K. M., Phillott, A. D., Campbell, R., Skerratt, L. F. & Hero, J.
M. (2008). Storage of samples at high temperatures reduces the amount of
amphibian chytrid fungus Batrachochytrium dendrobatidis DNA detectable
by PCR assay. Diseases of Aquatic Organisms, 81(2), 93-97.

Soesanto, L. & Rahayuniati, R. F. (2009). Pengimbasan ketahanan bibit pisang
ambon kuning terhadap penyakit layu fusarium dengan beberapa jamur
antagonis. Jurnal Hama Dan Penyakit Tumbuhan Tropika, 9(2), 130—140.

Subakti, D. P. S. Br., Supriana, T. & Wibowo, R. P. (2024). Analisis permintaan dan
persaingan ekspor pisang Indonesia, Filipina dan Thailand di Pasar China
dengan menggunakan model almost ideal demand system (AIDS).
Agricultural Journal, 7(1), 194-204.

Sykes, J. E & Rankin, S. C. (2014). Chapter 3 — isolation and identification of
aerobic and anaerobic bacteria. Canine and Feline Infectious Diseases.
Saunders, USA, 17-28.

Tao, L., Sun, X., Beauregard, P., Tan, T., Zhang, Y., Xie, J., Huang, G., Zhang, N.,
Miao, Y., Shen, Q., Xu, Z. & Zhang, R. (2025). Amino acids from root
exudates induce Bacillus spore germination to enhance root colonisation
and plant growth promotion. Microbial Biotechnology, 18(6), 1-12.

Thies, J. E. (2021). 17 — biological dinitrogen fixation: symbiotic. Principles and
Applications of Soil Microbiology. 3™ Edition. Elsevier, Belanda, 455-487.

Tian, Y., Tan, Y., Yan, Z., Liao, Y., Chen, J., De Boevre, M., De Saeger, S. & Wu,
A. (2018). Antagonistic and detoxification potentials of Trichoderma
isolates for control of Zearalenone (ZEN) producing Fusarium
graminearum. Frontiers in Microbiology, 8.

Wang, H., Chai, X. Y., Xu, M. & Tian, F. (2021). Enhanced biocontrol of cucumber
fusarium wilt by combined application of new antagonistic bacteria Bacillus
amyloliquefaciens B2 and phenolic acid-degrading fungus Pleurotus
ostreatus P5. Frontiers in Microbiology, 12, 1-14.

Wang, H., Guo, J., Chen, X. & He, H. (2023). The metabolomics changes in luria-
bertani broth medium under different sterilization methods and their effects
on Bacillus growth. Matabolites, 13(8), 958.

Wang, N., Wang, L., Zhu, K., Hou, S., Chen, L., Mi, D., Gui, Y., Qi, Y., Jiang, C. &
Guo, J. H. (2019). Plant root exudates are involved in Bacillus cereus
AR156 mediated biocontrol against Ralstonia solanacearum. Frontiers in
Microbiology, 10, 1-14.

106



Interaksi Eksudat Akar Pisang Raja (Musa paradisiaca L.) dan Bakteri Endofit Akar Anggrek (Vanda
spp.) dalam Penghambatan Pertumbuhan Fusarium oxysporum Penyebab Layu Fusarium secara In
Vitro

Marlita Sekarwangi, Prof. Dr. Yekti Asih Purwestri, S.Si., M.Si.
UNIVERSITAS

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

Wang, X. F., Xie, H. Q., Ku, Y. L., Yang, X. N., Chen, Y. L., Yang, N., Mei, X. L.
& Cao, C. L. (2020). Chemotaxis of Bacillus cereus YL6 and its
colonization of Chinese cabbage seedlings. Plant Soil, 447, 413—-430.

Wanger, A., Chaves, V., Huang, R. S. P., Wahed, A., Actor, J. K. & Dasgupta, A.
(2017). Chapter 4 — media for the clinical microbiology laboratory.
Microbiology and Molecular Diagnosis in Pathology. Elsevier, Belanda, 53.

Watford, M. & Wu, G. (2018). Protein. Advances in Nutrition, 9(5), 651-653.

Wen, F., White, G. J., VanEtten, H. D., Xiong, Z. & Hawes, M. C. (2009).
Extracellular DNA is required for root tip resistance to fungal infection.
Plant Physiology, 151(2), 820-829.

Were, E., Schone, J., Viljoen, A. & Rasche, F. (2022). Phenolics mediate
suppression of Fusarium oxysporum f. sp. cubense TR4 by legume root
exudates. Rhizosphere, 21, 1-10.

White, J., Kingsley, K., Verma, S. & Kowalski, K. (2018). Rhizophagy cycle: an
oxidative process in plants for nutrient extraction from symbiotic microbes.
Microorganisms, 6(3), 95.

Whyte, B. (2024). Optical density and absorbance measurements. BMG Labtech.
https://www.bmglabtech.com/en/blog/optical-density-for-absorbance-
assays/ (Diakses pada tanggal 07 Februari 2026).

Wijnands, L. M., Dufrenne, J. B., Zwietering, M. H. & Leusden, F. M. V. (2006).
Spores from mesophilic Bacillus cereus strains germinate better and grow
faster in simulated gastro-intestinal conditions than spores from
psychotrophic strains. International Journal of Food Microbiology, 112(2),
120-128.

Yahya, G., Ebada, A., Khalaf, E. M., Mansour, B., Nouh, N. A., Mosbah, R. A.,
Saber, S., Moustafa, M., Negm, S., El-Sokkary, M. M. A. & El-Baz, A. M.
(2021). Soil-associated Bacillus species: a reservoir of bioactive compounds
with  potential therapeutic activity against human pathogens.
Microorganisms, 9(6): 1-18.

Yana, Y. E. & Nafi’iyah, N. (2021). Klasifikasi jenis pisang berdasarkan fitur warna,
tekstur, bentuk citra menggunakan SVM dan KNN. Journal of Computer,
Information System, & Technology Management, 4(1), 28-36.

Yang, C. X., Chen, S. J., Hong, X. Y., Wang, L. Z. Wu, H. M., Tang, Y. Y., Gao, Y.
Y. & Hao, G. F. (2025). Plant exudates-driven microbiome recruitment and
assembly facilitates plant health management. FEMS Microbiology
Reviews, 225(49), 1-23.

Yang, F., Wang, X., Jiang, H., Yao, Q., Liang, S., Chen, W., Shi, G., Tian, B.,
Hegazy, A. & Ding, S. (2024). Mechanism of a novel Bacillus subtilis INF2
in suppressing Fusarium oxysporum f. sp. cucumerium and enhancing
cucumber growth. Frontiers in Microbiology, 15, 1-16.

Yang, Y., Pollard, A. M., Hofler, C., Poschet, G., Wirtz, M., Hell, R. & Sourjik, V.
(2015). Relation between chemotaxis and consumption of amino acids in
bacteria. Molecular Microbiology, 96(6), 1272-1282.

Yaraguppi, D. A., Bagewadi, Z. K., Patil, N. R. & Mantri, N. (2023). Iturin: a
promising cyclic lipopeptide with diverse applications. Biomolecules,
13(10), 1515.

107


https://www.bmglabtech.com/en/blog/optical-density-for-absorbance-assays/
https://www.bmglabtech.com/en/blog/optical-density-for-absorbance-assays/

Interaksi Eksudat Akar Pisang Raja (Musa paradisiaca L.) dan Bakteri Endofit Akar Anggrek (Vanda
spp.) dalam Penghambatan Pertumbuhan Fusarium oxysporum Penyebab Layu Fusarium secara In
Vitro

Marlita Sekarwangi, Prof. Dr. Yekti Asih Purwestri, S.Si., M.Si.
UNIVERSITAS

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

Yoshitomi, K. J. & Shann, J. R. (2001). Corn (Zea mays L.) root exudates and their
impact on '*C-pyrene mineralization. Soil Biology and Biochemistry, 33(12-
13), 1769-1776.

Yuan, J., Zhang, N., Huang, Q., Raza, W., Li, R., Vivanco, J. M. & Shen, Q. R.
(2015). Organic acids from root exudates of banana help root colonization
of PGPR strain Bacillus amyloliquefaciens NJN-6. Scientific Reports,
5(13438), 1-8.

Zeriouh, H., Romero, D., Garcia-Gutierrez, L., Cazorla, F. M., de Vicente, A. &
Perez-Garcia, A. (2011). The iturin-like lipopeptides are essential
components in the biological control arsenal of Bacillus subtilis against
bacterial diseases of cucurbits Molecular Plant-Microbe Interactions
Journal, 24(12), 1540—-1552.

Zhang, C., Cai, Y., Zhao, Q., He, T., Mao, T., Zhang, T., Zhang, L. & Su, W. (2024).
The quantification of root exudation by an in-situ method based on root
morphology over three incubation periods. Frontiers in Plant Science, 15,
1-15.

Zhang, L., Liu, Z., Wang, Y., Zhang, J., Wan, S., Huang, Y., Yun, T., Xie, J. & Wang,
W. (2022). Biocontrol potential of endophytic streptomyces malaysiensis
8zjf-21 from medicinal plantagainst banana fusarium wilt caused by
Fusarium oxysporum f. sp. cubense tropical race 4. Frontiers in Plant
Science, 13.

Zhang, Q., Lin, R., Yang, J., Zhao, J., Li, H., Liu, K., Xue, X., Zhao, H., Han, S. &
Zhao, H. (2023). Transcriptome analysis reveals that c17 Mycosubtilin
antagonizes Verticillium dahliae by interfering with multiple functional
pathways of fungi. Biology, 12, 513.

Zhang, X., Al-Dossary, A., Hussain, M., Setlow, P. & Li, J. (2020). Applications of
Bacillus subtilis spores in biotechnology and advanced materials. Applied
Environmental Microbiology, 86(17), 1-10.

Zhao, M., Zhao, J., Yuan, J., Hale, L., Wen, T. & Huang Q. (2021). Root exudates
drive soil-microbe-nutrient feedbacks in response to plant growth. Plant
Cell Environmental, 44, 613—-628.

Zheng, L., Gu, X., Sun, L., Dong, M., Gao, A., Han, Z., Pan, H. & Zhang, H. (2023).
Adding metal ions to the Bacillus mojavensis D50 promotes biofilm
formation and improves ability of biocontrol. Journal of Fungi, 9, 526.

Zheng, Y. T., Toyofuku, M., Nomura, N. & Shigeto, S. (2013). Correlation of
carotenoid accumulation with aggregation and biofilm development in
Rhodococcuss p. SD-74. Analytical Chemistry, 85(15), 7295-7301.

Zhou, C., Zhang, Y., Liu, W., Zha, L., Shao, M. & Li, B. (2020). Light quality
affected the growth and root organic carbon and autotoxin secretions of
hydroponic lettuce. Plants, 9(11), 1-16.

Zhou, H., Dong, K., Du, Q., Wei, Q., Wu, J., Deng, J. & Wang, F. (2024). Biofilm-
forming of Bacillus tequilensis DZY 6715 enhanced suppression the
Camellia oleifera anthracnose caused by Colletotrichum fructicola and its
mechanism. Scientia Horticulturae, 338, 1-11.

Zhu, M. L., Wu, X. Q., Wang, Y. H. & Dai, Y. (2020). Role of biofilm formation by
Bacillus pumilus HR10 in biocontrol against pine seedling damping-off
disease caused by Rhizoctonia solani. Forests, 11, 652.

108



