
 56 

DAFTAR PUSTAKA 
 
Abbas, M.F., Batool, S., Khan, T., Rashid, M., 2022. First report of 

Neopestalotiopsis clavispora causing postharvest fruit rot of loquat in 
Pakistan. Journal of Plant Pathology. 104, 459–459. 
https://doi.org/10.1007/s42161-021-01007-9 

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 (Hama Penyakit Tumbuhan). 3(1), 1-10.  

Achmad, Maisaroh, M., 2004. Identifikasi dan Uji Patogenisitas Penyebab 
Penyakit Hawar Daun Pada Suren (Toona sureni Merr.) (Identification And 
Pathogenicity Test of Leaf Blight Pathogen on Toona sureni MERR.). 
Jurnal Manajemen Hutan Tropika. 10. https://doi.org/10.7226/jmht.10.1 

Akihary, C.V., Kolondam, B.J., 2020. Pemanfaatan gen 16s rrna sebagai 
perangkat identifikasi bakteri untuk penelitian-penelitian di 
Indonesia. pharmacon, 9(1), 16-22. 
https://doi.org/10.35799/pha.9.2020.27405. 

Alves, L. de F., Westmann, C.A., Lovate, G.L., de Siqueira, G.M.V., Borelli, T.C., 
Guazzaroni, M.E., 2018. Metagenomic Approaches for Understanding 
New Concepts in Microbial Science. International Journal of Genomics, 
2018. 1-15. https://doi.org/10.1155/2018/2312987 

Amrane, S., Lagier, J.C., 2018. Metagenomic and clinical microbiology. Human 
Microbiome Journal. 9, 1–6.https://doi.org/10.1016/j.humic.2018.06.001 

Anggraeni., Ngatiman N., 2006. Diagnosa Penyakit Embun Jelaga dan Daun 
Menggulung pada Klicung Diospyros Malabarica (Desr.) Kostel) di Khdtk 
Rarung, Nusa Tenggara Barat. Jurnal Penelitian Sosial Dan Ekonomi 
Kehutanan. 3(2), 209–214. https://doi.org/10.20886/jphka.2006.3.2.209-
214 

Arsensi, I., 2018. Identifikasi Patogen Penyebab Busuk Batang Pada Bibit 
Eucalyptus Pellita Di Persemaian. Ulin: Jurnal Hutan Tropis. 2(1), 21–25. 
http://dx.doi.org/10.32522/ujht.v2i1.779. 

Asmoro, P.P., Munif, A., 2020. Bakteri Endofit dari Tumbuhan Paku-pakuan 
sebagai Agens Hayati Rhizoctonia solani dan Pemacu Pertumbuhan 
Tanaman Padi. Jurnal Fitopatologi Indonesia. i(6), 239–247. 
https://doi.org/10.14692/jfi.15.6.239-247 

Aung T.N., Nourmohammadi S., Sunitha E.M., Myint M., 2011.  Isolation of 
Endophytic Bacteria from Green Gram and Study on Their Plant Growth 
Promoting Activities. IJABPT. 2(3), 525-537. 

Baldani, J.I., Reis, V.M., Videira, S.S., Boddey, L.H., Baldani, V.L.D., 2014. The 
art of isolating nitrogen-fixing bacteria from non-leguminous plants using 
N-free semi-solid media: A practical guide for microbiologists. Plant and 
Soil. 384(1), 413–431. https://doi.org/10.1007/s11104-014-2186-6 

Baptista, J., Teixeira, G., Abreu de Jesus, M., Bertê, R., Higashi, A., Mosela, et 
al., 2022. Antifungal activity and genomic characterization of the biocontrol 
agent Bacillus velezensis CMRP 4489. Scientific Reports. 12. 
https://doi.org/10.1038/s41598-022-22380-0 

Boritnaban D.A., Karomah A.H., Septaningsih D.A., Majiidu M., Dwiyanti F.G., 
Siregar I.Z., et al., 2022. Metabolite Profiling of Ebony (Diospyros Celebica 

https://doi.org/10.1007/s42161-021-01007-9
https://doi.org/10.7226/jmht.10.1
https://doi.org/10.35799/pha.9.2020.27405
https://doi.org/10.1155/2018/2312987
https://doi.org/10.1016/j.humic.2018.06.001
https://doi.org/10.20886/jphka.2006.3.2.209-214
https://doi.org/10.20886/jphka.2006.3.2.209-214
http://dx.doi.org/10.32522/ujht.v2i1.779
https://doi.org/10.14692/jfi.15.6.239-247
https://doi.org/10.1007/s11104-014-2186-6
https://doi.org/10.1038/s41598-022-22380-0


 57 

Bakh) Leaves and Wood Extracts Using LC-MS/MS. Indonesian Jornal of 
Chemistry. 22(1), 352. https://doi.org/10.22146/ijc.68529. 

Bric, J.M., Bostock, R.M., Silverstone, S.E., 1991. Rapid in situ assay for 
indoleacetic acid production by bacteria immobilized on a nitrocellulose 
membrane. Applied and environmental Microbiology. 57(2), 535-538. 
https://doi.org/10.1128/aem.57.2.535-538.1991. 

Cannon, P.G., Klopfenstein, N.B., Kim, M.S., Stewart, J.E., Chung, C.L., 
2022. Brown Root Rot Disease Caused by Phellinus Noxius in US-affiliated 
Pacific Islands. US Department of Agriculture, Forest Service, Pacific 
Northwest Research Station. https://doi.org/10.2737/PNW-GTR-1006 

Cao, L., Qiu, Z. Q., You, J., Tan, H. M., Zhou, S., 2004. Isolation and 
Characterization of Endophytic Streptomyces Strains from Surface-
Sterilized Tomato (Lycopersicon Esculentum) Roots. Letters in Applied 
Microbiology. 39, 425–430. https://doi.org/10.1111/j.1472-
765X.2004.01606.x. 

Chai, C.H., Hong, C.F., Huang, J.W., 2022. Identification and characterization of 
a multifunctional biocontrol agent, Streptomyces griseorubiginosus LJS06, 
against cucumber anthracnose. Frontiers in Microbiology. 13, 923276. 

Chandra, S., Askari, K., Kumari, M., 2018. Optimization of indole acetic acid 
production by isolated bacteria from Stevia rebaudiana rhizosphere and its 
effects on plant growth. Journal of Genetic Engineering and Biotechnology. 
16(2), 581-586. 

Claverie, J. M., Notredame, C., 2003. Bioinformatics for Dummies. Willey 
Publ. Inc. NY, USA, 452. 

Crous, P.W., Wingfield, M.J., Burgess, T.I., Hardy, G.S.J., Crane, C., Barrett, S., 
et al., 2016. Fungal Planet description sheets: 469–557. Persoonia: 
Molecular Phylogeny and Evolution of Fungi. 37, 218. 

Dawwam, G.E., Elbeltagy, A., Emara, H.M., Abbas, I.H., Hassan, M.M., 2013. 
Beneficial effect of plant growth promoting bacteria isolated from the roots 
of potato plant. Annals of Agricultural Sciences.58(2), 195-201. 

Dewi, T.K., Arum, E.S., Imamuddin, H., Antonius, S., 2015. Karakterisasi mikroba 
perakaran (PGPR) agen penting pendukung pupuk organik hayati. 
In Proseding Seminar Nasional Masyi Biodiv Indonesia (Vol. 1, No. 2, pp. 
289-295). 

Dobereiner, J., 1992. Review article History and New Perspectives of Diazotrophs 
in Association with Non-Leguminous Plants. Symbiosis. 

Dobrzyński, J., Jakubowska, Z., Kulkova, I., Kowalczyk, P., Kramkowski, K., 
2023. Biocontrol of fungal phytopathogens by Bacillus pumilus. Frontiers 
in microbiology. 14, 1194606. https://doi.org/10.3389/fmicb.2023.1194606 

Dourado, M.N., Aparecida Camargo Neves, A., Santos, D.S., Araújo, W.L., 2015. 
Biotechnological and agronomic potential of endophytic pink-pigmented 
methylotrophic Methylobacterium spp. BioMed Research 
International, 2015. 

Durán, P., Barra, P.J., Jorquera, M.A., Viscardi, S., Fernandez, C., Paz, C., et al., 
2019. Occurrence of soil fungi in Antarctic pristine environments. Frontiers 
in bioengineering and biotechnology. 7(28). 

Ekowati, C.N., Mirani, M., Handayani, K., Agustrina, R., 2021. Detection of 
nitrogenase producing bacteria from the soil of Liwa Botanical 
Garden. Jurnal Ilmiah Biologi Eksperimen dan Keanekaragaman Hayati (J-
BEKH). 8(2), 53-58. 

https://doi.org/10.22146/ijc.68529
https://doi.org/10.1128/aem.57.2.535-538.1991
https://doi.org/10.2737/PNW-GTR-1006
https://doi.org/10.1111/j.1472-765X.2004.01606.x
https://doi.org/10.1111/j.1472-765X.2004.01606.x
https://doi.org/10.3389/fmicb.2023.1194606


 58 

Fisher, P.J., Petrini, O., Scott, H.L., 1992. The distribution of some fungal and 
bacterial endophytes in maize (Zea mays L.). New Phytologist. 122(2), 
299-305. 

Fukuyama, Y., Inoue, M., Omae, K., Yoshida, T., Sako, Y., 2020. Anaerobic and 
Hydrogenogenic Carbon Monoxide-Oxidizing Prokaryotes: Versatile 
Microbial Conversion of a Toxic Gas into an Available Energy. Advances 
in Applied Microbiology. 110, 99–148. 
https://doi.org/10.1016/bs.aambs.2019.12.001. 

Gai, C. S., Lacava, P. T., Maccheroni Jr, W., Glienke, C., Araújo, W. L., Miller, T. 
A.,  et al.,  2009. Diversity of endophytic yeasts from sweet orange and 
their localization by scanning electron microscopy. Journal of Basic 
Microbiology. 49(5), 441-451. 

Gao, Y., Liu, F., Duan, W., Crous, P.W., Cai, L., 2017. Diaporthe is 
paraphyletic. IMA fungus. 8, 153-187. 

Geng, Y., Wang, J.G., Zhang, J.L., Chen, G., Yu, J.H., Li, Y.T., et al., 2022. First 
report of Cladosporium tenuissimum causing leaf spot of Arachis hypogaea 
in China. Plant Disease. 106(10), 2754. 

Gilbert, J., 2013 Metagenomics, metadata, and meta-analysis meta-analysis. 
Encyclopedia Metagenomics:1–4 10.1007/978-1-4614-6418-1 

Grossi, C., Fantino, E., Serral, F., Zawoznik, M., Porto, D., Ulloa, R., 2020. 
Methylobacterium Sp. 2A Is a Plant Growth-Promoting Rhizobacteria That 
Has the Potential to Improve Potato Crop Yield Under Adverse Conditions. 
Frontiers in Plant Science. 11. https://doi.org/10.3389/fpls.2020.00071. 

Hala, Y., Arifin, A.N., 2021. Isolasi dan Karakterisasi Bakteri Endofit dari Batang 
dan Akar Tanaman Mimba. Indonesian Journal of Fundamental 
Sciences. 7(2), 67-76. 

Haq, I.U., Ijaz, S., Khan, N.A., Faraz, A., Kaleem Sarwar, M., 2023. 
Neopestalotiopsis guajavicola sp. nov. causing a new leaf spot on Psidium 
guajava in Pakistan. Journal of Plant Pathology. 105(1), 377-377. 

Hasiani, V. V., Ahmad, I., Rijai, L., 2015. Isolasi jamur endofit dan produksi 
metabolit sekunder antioksidan dari daun pacar (Lawsonia inermis 
L.). Jurnal Sains dan Kesehatan. 1(4), 146-153 

Heitman, J., 2011. Microbial pathogens in the fungal kingdom. Fungal biology 
reviews, 25(1), 48-60. 

Herliyana, E.N., Sakbani, L., Herdiyeni, Y., Munif, A., 2020. Identifikasi Jamur 
Patogen Penyebab Penyakit Pada Daun Jabon Merah. Jurnal Silvikultur 
Tropika. 11(3), 154–163 

Hidayati, U., 2014. Potensi Bakteri Endofit Asal Tanaman Karet Sebagai Pemacu 
Pertumbuhan Bibit Batang Bawah Tanaman Karet (Hevea Brasiliensis 
Müll. Arg.) IPB University, Bogor, Indonesia. 

Hu, L., Yang, L., 2019. Time to Fight: Molecular Mechanisms of Age-Related 
Resistance. Phytopathology. 109 (9), 1500–1508. 
https://doi.org/10.1094/PHYTO-11-18-0443-RVW. 

Isaeva, O.V., Glushakova, A.M., Garbuz, S.A., Kachalkin, A.V., Chernov, I.Y., 
2010. Endophytic yeast fungi in plant storage tissues. Biology bulletin. 37, 
26-34. 

Jayawardena, R.S., Liu, M., Maharachchikumbura, S.S., Zhang, W., Xing, Q., 
Hyde, K.D., et al., 2016. Neopestalotiopsis vitis sp. nov. causing grapevine 
leaf spot in China. Phytotaxa. 258(1), 63-74. 

https://doi.org/10.1016/bs.aambs.2019.12.001
https://doi.org/10.3389/fpls.2020.00071
https://doi.org/10.1094/PHYTO-11-18-0443-RVW


 59 

Jha, C.K., Saraf, M., 2015. Plant growth promoting rhizobacteria (PGPR): a 
review. Journal of Agricultural Research and Development. 5(2), 108-119. 

Jin, L., Lee, H.G., Ko, S.R., Ahn, C.Y., Oh, H.M., 2015. Jatrophihabitans Fulvus 
Sp. Nov., Isolated from Grass Soil. International journal of systematic and 
evolutionary microbiology. 65. https://doi.org/10.1099/ijsem.0.000443. 

Johnston, P.R., Park, D., 2019. Blastacervulus metrosideri sp. nov. leaf spot on 
Metrosideros excelsa in New Zealand. Fungal Systematics and 
Evolution, 3, 165. 

Kabir, M.H., Unban, K., Kodchasee, P., Govindarajan, R.K., Lumyong, S., 
Suwannarach, N., Wongputtisin, P., et al., 2023. Endophytic Bacteria 
Isolated from Tea Leaves (Camellia sinensis var. assamica) Enhanced 
Plant-Growth-Promoting Activity. Agriculture. 13, 533. 
https://doi.org/10.3390/agriculture13030533 

Kandel, S.L., Joubert, P.M., Doty, S.L., 2017. Bacterial endophyte colonization 
and distribution within plants. Microorganisms. 5(4), 77. 

Kasmadi, D., Tasirin, J.S., Sumakud, M.Y., 2015. Komposisi dan Struktur Jenis 
Pohon di Hutan Produksi Terbatas Ake Oba Tanjung Wayamli Ake Kobe. 
Cocos. 6(13), 1-8. 

Kersters, K., De, V.P., Gillis, M., Swings, J., Vandamme, P., Stackebrandt, E., 
2006. Introduction to the Proteobacteria. In The Prokaryotes: Volume 5: 
Proteobacteria: Alpha and Beta Subclasses; Dworkin, M., Falkow, S., 
Rosenberg, E., Schleifer, K.-H., Stackebrandt, E., Eds.; Springer New 
York: New York, NY. 3, 37. https://doi.org/10.1007/0-387-30745-1_1. 

Khan, A., Waqas, M., Asaf, S., Kamran M., Shahzad R., Bilal S., et al., 2016. 
Plant Growth-Promoting Endophyte Sphingomonas Sp. LK11 Alleviates 
Salinity Stress in Solanum Pimpinellifolium. Environmental and 
Experimental Botany. 133, 58-69. 
https://doi.org/10.1016/j.envexpbot.2016.09.009. 

Khan, A.L., Waqas, M., Kang, S.M., Al-Harrasi, A., Hussain, J., Al-Rawahi, A., et 
al., 2014. Bacterial Endophyte Sphingomonas Sp. LK11 Produces 
Gibberellins and IAA and Promotes Tomato Plant Growth. Journal of 
Microbiology. 52(8), 689–695. https://doi.org/10.1007/s12275-014-4002-7. 

Khunnamwong, P., Surussawadee, J., Srisuk, N., Boonmak, C., Limtong, S., 
2018. Papiliotrema phichitensis fa, sp. nov., a novel yeast species isolated 
from sugarcane leaf in Thailand. Antonie van Leeuwenhoek. 111, 2455-
2461 

Korkar, M., Elmosallamy, M., Soliman, S., Fiteha, Y., Atta, A., Rashed, M., 2022. 
Rhizosphere-Associated Microbiome Profile of Agricultural Reclaimed 
Lands in Egypt. Agronomy. 12(2543), 1-17. 
https://doi.org/10.3390/agronomy12102543. 

Kovacs, K., Kuzmann, E., Fodor, F., Vértes, A., 2009. Applications of Mossbauer 
Spectroscopy in Plant Physiology. Dissertation. ELTE Chemistry Doctoral 
School, ELTE Institute of Chemistry, Budapest. 

Lee, K., Suh, M., Eom, M., Kim, K., Kim, J.S., Kim, D.S., et al., 2018. 
Jatrophihabitans Telluris Sp. Nov., Isolated from Sediment Soil of Lava 
Forest Wetlands and the Emended Description of the Genus 
Jatrophihabitans. International Journal of Systematic and Evolutionary 
Microbiology. 68. https://doi.org/10.1099/ijsem.0.002639. 

Leiwakabessy, C.H., Yatni, Y., Uruilal, C., Ririhena, R.E., Rumalatu, F.J., 2019. 
Kemampuan Antagonis Bakteri Endofit Asal Tanaman Sagu (Metroxylon 

https://doi.org/10.1099/ijsem.0.000443
https://doi.org/10.3390/agriculture13030533
https://doi.org/10.1007/0-387-30745-1_1
https://doi.org/10.1016/j.envexpbot.2016.09.009
https://doi.org/10.1007/s12275-014-4002-7
https://doi.org/10.3390/agronomy12102543
https://doi.org/10.1099/ijsem.0.002639


 60 

spp) Dalam Menekan Pertumbuhan Rhizoctonia solani Kuhn. Secara In 
Vitro. Agrinimal Jurnal Ilmu Ternak dan Tanaman. 7(2), 48-52. 

Li, B., Wang, B., Pan, P., Li, P., Qi, Z., Zhang, Q., et al., 2019. Bacillus altitudinis 
strain AMCC 101304: a novel potential biocontrol agent for potato common 
scab. Biocontrol Science and Technology. 29, 1–14. 
https://doi.org/10.1080/09583157.2019.1641791 

Lovitna, G., Nuraini, Y., Istiqomah, N., 2021. Pengaruh aplikasi bakteri pelarut 
fosfat dan pupuk anorganik fosfat terhadap populasi bakteri pelarut fosfat, 
P-tersedia, dan hasil tanaman jagung pada alfisol. Jurnal Tanah Dan 
Sumberdaya Lahan. 8(2), 437-449. 

Luo, Z.L., Hyde, K.D., Liu, J.K., Maharachchikumbura, S.S., Jeewon, R., Bao, D. 
F., et al., 2019. Freshwater sordariomycetes. Fungal diversity. 99, 451-
660. 

Madhaiyan, M., Hu, C., Kim, S.J., Weon, H.Y., Kwon, S.W., Ji, L., 2012. 
Jatrophihabitans Endophyticus Gen. Nov., Sp. Nov., an Endophytic 
Actinobacterium Isolated from a Surface-Sterilized Stem of Jatropha 
Curcas L. International journal of systematic and evolutionary 
microbiology. 63. https://doi.org/10.1099/ijs.0.039685-0. 

Marín-Ortiz, J.C., Botero-Fernández, V., Zapata-Henao, S., Hoyos-Carvajal, L. 
M., 2024. Early detection of bacterial wilt in bananas caused by Ralstonia 
solanacearum using reflectance spectroscopy. Journal of Plant Diseases 
and Protection. 131(2), 523–531. https://doi.org/10.1007/s41348-023-
00830-9 

Martawijaya, A., 2005. Atlas Kayu Indonesia Jilid II. Badan dan Pengembangan 
Kehutanan. Bogor 

Marwan, H., Nusifera, S., Mulyati, S., 2021. Potensi bakteri endofit sebagai agens 
hayati untuk mengendalikan penyakit blas pada tanaman padi. Jurnal Ilmu 
Pertanian Indonesia. 26(3), 328-333. 

Mazoyon, C., Hirel, B., Pecourt, A., Catterou, M., Gutierrez, L., Sarazin, V., et al., 
2023. Sphingomonas Sediminicola Is an Endosymbiotic Bacterium Able to 
Induce the Formation of Root Nodules in Pea (Pisum Sativum L.) and to 
Enhance Plant Biomass Production. Microorganisms. 199. 
https://doi.org/10.3390/microorganisms11010199.  

McConnaughey, M., 2014. Physical chemical properties of fungi. Reference 
Module in Biomedical Sciences. ISBN 9780128012383. 
https://doi.org/10.1016/B978-0-12-801238-3.05231-4. 

Mhete, M., Eze, P.N., Rahube, T.O., Akinyemi, F.O., 2020. Soil properties 
influence bacterial abundance and diversity under different land-use 
regimes in semi-arid environments. Scientific African, 7(e00246). 
https://doi.org/10.1016/j.sciaf.2019.e00246 

Motohashi, K., Nakashima, C., Nishikawa, J.,  Akiba, M., 2008. Studies on the 
Japanese species belonging to the genus Phyllosticta (1). Mycoscience. 
49(1), 11-18. 

Mugiastuti E., Manan A., Rahayuniati R., Soesanto L., 2019. Aplikasi Bacillus Sp. 
Untuk Mengendalikan Penyakit Layu Fusarium Pada Tanaman Tomat. 
Jurnal Agro. 6, 144–152. https://doi.org/10.15575/5397. 

Mukrimin, M., Musdalifah, N., Larekeng, S.H., Sultan, S., Christita, M., 2021. 
Fungal diversity inhabiting tissues of ebony (Diospyros celebica Bakh.) in 
urban forest. IOP Conference Series: Earth and Environmental Science. 
886(1).  

https://doi.org/10.1080/09583157.2019.1641791
https://doi.org/10.1099/ijs.0.039685-0
https://doi.org/10.1007/s41348-023-00830-9
https://doi.org/10.1007/s41348-023-00830-9
https://doi.org/10.3390/microorganisms11010199
https://doi.org/10.1016/B978-0-12-801238-3.05231-4
https://doi.org/10.1016/j.sciaf.2019.e00246
https://doi.org/10.15575/5397


 61 

Muller, E., Hourcade, E., Louhichi-Jelail, Y., Hammann, P., Vuilleumier, S., 
Bringel, F., 2011. Functional Genomics of Dichloromethane Utilization in 
Methylobacterium Extorquens DM4. Environmental Microbiology. 13, 
2518–2535. https://doi.org/10.1111/j.1462-2920.2011.02524.x. 

Naik, H., Chandarana, K.A., Gamit, H.A., Chandwani, S., Amaresan, N., 2023. 
Chapter 10—Nutrition and cultivation strategies of core rhizosphere 
microorganisms. In J. A. Parray, N. Shameem, D. Egamberdieva, R. Z. 
Sayyed (Eds.), Rhizobiome (pp. 209–231). Academic Press. 
https://doi.org/10.1016/B978-0-443-16030-1.00018-3 

Nam, M.H., Park, M.S., Kim, H.S., Kim, T.I., Kim, H.G., 2015. Cladosporium 
cladosporioides and C. tenuissimum cause blossom blight in strawberry in 
Korea. Mycobiology. 43(3), 354-359. 

Nasehi, A., Sathyapriya, H., Wong, M.Y., 2020. First report of leaf spot on oil palm 
caused by Phyllosticta capitalensis in Malaysia. Plant Disease. 104(1), 
288-288. https://doi.org/10.1094/PDIS-06-19-1232-PDN 

Nautiyal, C.S., 1999. An efficient microbiological growth medium for screening 
phosphate solubilizing microorganisms. FEMS microbiology Letters. 
170(1), 265-270. 

Nazir, A., 2016. Review on metagenomics and its applications. Imperial Journal 
of Intersdisciplinary Research. 2(10), 277-286. 

Neelakanta, G.,  Sultana, H., 2013. The use of metagenomic approaches to 
analyze changes in microbial communities. Microbiology insights. 6, MBI-
S10819. 

Newton, R., Jones, S., Eiler, A., Mcmahon, K., Bertilsson, S., 2011. A Guide to 
the Natural History of Freshwater Lake Bacteria. Microbiology and 
Molecular Biology Reviews. 75, 14–

49.  https://doi.org/10.1128/mmbr.00028-10. 

Noer, S., 2021. Identifikasi Bakteri secara Molekular Menggunakan 16S 
rRNA. EduBiologia: Biological Science and Education Journal. 1(1), 1-6. 

Nuraeni, Y., 2018. Identifikasi Penyakit Layu Pada Bibit Gmelina (Gmelina 
Arborea Roxb.) Di Persemaian Dan Uji Antagonisme Trichoderma Sp. 
Secara In-Vitro. Jurnal Sains Natural. 8(2), 50-
58.  https://doi.org/10.31938/jsn.v8i2.115. 

Odum E.P., Barrett, G.W., 1971. Fundamentals of ecology, Fifth ed., 
Philadelphia, Saunders. 

Oliveira, E., Costa, J., Júnior, T., Ferreira, W., Justino, F., Neves, L., 2012. The 
performance of the CROPGRO model for bean (Phaseolus vulgaris L.) 
yield simulation. Acta Scientiarum. Agronomy. 34, 239–246. 
https://doi.org/10.4025/actasciagron.v34i3.13424 

Panter S., Jones D., 2002. Age-Related Resistance to Plant Pathogens. 
Advances in Botanical Research. 38, 251–280. 
https://doi.org/10.1016/S0065-2296(02)38032-7. 

Parida, I., 2016. Isolasi, seleksi, dan Identifikasi bakteri endofit sebagai agens 
penginduksi ketahanan tanaman padi terhadap penyakit hawar daun 
bakteri. Disertasi, IPB University, Bogor, Indonesia. 

Pelczar, M.J., Chan, E.C.S., Hadioetomo, R.S.,1988. Dasar-dasar mikrobiologi. 
Universitas Indonesia. 

Permatasari, A.D., Nurhidayati, T., 2014. Pengaruh Inokulan Bakteri Penambat 
Nitrogen Pertumbuhan Tanaman Cabai Rawit. Pengaruh Inokulan Bakteri 
Penambat Nitrogen, Bakteri Pelarut Fosfat dan Mikoriza Asal Desa 

https://doi.org/10.1111/j.1462-2920.2011.02524.x
https://doi.org/10.1016/B978-0-443-16030-1.00018-3
https://doi.org/10.1128/mmbr.00028-10
https://doi.org/10.31938/jsn.v8i2.115
https://doi.org/10.4025/actasciagron.v34i3.13424
https://doi.org/10.1016/S0065-2296(02)38032-7


 62 

Condro, Lumajang, Jawa Timur terhadap Pertumbuhan Tanaman Cabai 
Rawit. Jurnal Sains dan Seni Pomits. 3(2), 44-48.  

Poorniammal, R., Sundaram, S., Kumutha, K., 2009. In Vitro Biocontrol Activity 
of Methylobacterium Extorquens Against Fungal Pathogens. International 
Journal of Plant Protection. 2, 59–62. 
https://doi.org/10.13140/2.1.3086.0163. 

Prasetyawati, C.A., Edi K., 2013. Eksploitasi Anakan Eboni (Diospyros celebica 
Bakh) ditiga Kabupaten Sulawesi Selatan. Jurnal Info teknis Eboni Balai 
Penelitian Kehutanan Makassar. 10(2), 117-126. 

Prastya, M. E., Suprihadi, A., Kusdiyantini, E., 2014. Eksplorasi rhizobakteri 
indigenous tanaman cabai rawit (Capsicum frustescens Linn.) dari 
pertanian semi organik Desa Batur Kabupaten Semarang sebagai agen 
hayati pengendali pertumbuhan jamur Fusarium oxysporum f. sp 
capsici. Jurnal Akademika Biologi, 3(3), 18-31. 

Prayogo F.A., Budiharjo A., Kusumaningrum H.P., Wijanarka W., Suprihadi A., 
Nurhayati N., 2020. Metagenomic applications in exploration and 
development of novel enzymes from nature: a review. Journal of Genetic 
Engineering and Biotechnology. 18(39), 1-10. 10.1186/s43141-020-
00043-9.  

Pretscher, J., Fischkal, T., Branscheidt, S., Jäger, L., Kahl, S., Schlander, M., et 
al., 2018. Yeasts from different habitats and their potential as biocontrol 
agents. Fermentation. 4(2), 1-17. 

Putri, M. M., Nurahmah, Y., Anggraeni, I., 2018. Identifikasi Penyakit Yang 
Menyerang Bibit Sengon (Paraserianthes Moluccana (Miq.), Barneby & 
J.W. Grimes) Di Persemaian Dan Pengendaliannya. Jurnal Sains Natural. 
7(1), 31-38. https://doi.org/10.31938/jsn.v7i1.167  

Qu, H., Long, Y., Wang, X., Wang, K., Chen, L., Yang, Y., et al., 2023. Diversity 
and Abundance of Bacterial and Fungal Communities Inhabiting Camellia 
sinensis Leaf, Rhizospheric Soil, and Gut of Agriophara 
rhombata. Microorganisms. 11(9), 2188. 
https://doi.org/10.3390/microorganisms11092188. 

Rajashekara, H., Pandian, T.P., Mahadevakumar, S., Raviprasad, T.N., Vanitha, 
K., Siddanna, et al., 2023. First report of Neopestalotiopsis clavispora 
causing cashew leaf blight disease in India. Plant disease. 107(9). 
https://doi.org/10.1094/PDIS-03-23-0545-PDN 

Răut, I., Călin, M., Capră, L., Gurban, A.M., Doni, M., Radu, N., et al., 2021. 
Cladosporium sp. isolate as fungal plant growth promoting 
agent. Agronomy. 11(2), 1-17. 

Reller, L.B., Weinstein, M.P., Petti, C.A., 2007. Detection and identification of 
microorganisms by gene amplification and sequencing. Clinical infectious 
diseases. 44(8), 1108-1114. 

Resti, Z., Habazar, T., Putra, D.P., 2013. Mengendalikan Penyakit Hawar Daun 
Bakteri. 2007. 

Safira, U.M., Pasaribu, F.H., Bintang, M., 2014. Isolasi bakteri endofit dari 
tanaman sirih hijau (Piper betle L.) dan potensinya sebagai penghasil 
senyawa antibakteri. Current biochemistry. 1(1), 51-57. 

Sagervanshi, A., Kumari, P., Nagee, A., Patel, R.R., 2012. Media Optimization 
for inorganic phosphate solubilizing bacteria isolated from anand 
agriculture soil. International Journal of Life Science & Pharma Research. 
2(3), 245-255 

https://doi.org/10.13140/2.1.3086.0163
https://doi.org/10.31938/jsn.v7i1.167
https://doi.org/10.3390/microorganisms11092188
https://doi.org/10.1094/PDIS-03-23-0545-PDN


 63 

Salvatore, M.M., Andolfi, A., Nicoletti, R., 2021. The genus Cladosporium: A rich 
source of diverse and bioactive natural compounds. Molecules. 26(13), 
3959. 

Sandy, Y.A., Djauhari, S., Sektiono, A.W., 2015. Identifikasi molekuler jamur 
antagonis Trichoderma harzianum diisolasi dari tanah pertanian di Malang, 
Jawa Timur. Jurnal HPT (Hama Penyakit Tumbuhan). 3(3), 1-8. 

Seefeldt, L.C., Yang, Z.Y., Duval, S., Dean, D.R., 2013. Nitrogenase reduction of 
carbon-containing compounds. Biochimica et Biophysica Acta (BBA)-
Bioenergetics. 1827(8-9), 1102-1111 

Skidmore, A.M., Dickinson, C.H., 1976. Colony interactions and hyphal 
interference between Septoria nodorum and phylloplane 
fungi. Transactions of the British Mycological Society. 66(1), 57-64. 

Slatko, B. E., Gardner, A. F. Ausubel, F. M., 2018. Overview of NextGeneration 
Sequencing Technologies. Current protocols in molecular biology. 122(1), 
1–11. 

Soerianegara, I., Indrawan, A., 1998. Ekologi hutan indonesia. Departemen 
Manajemen Hutan, Fakultas Kehutanan IPB. Bogor, 104. 

Srivastav, S., Yadav, K.S., Kundu, B.S., 2004. Prospects of using phosphate 
solubilizing Pseudomonas as biofungicide. Indian Journal of 
Microbiology. 44(2), 91-94. 

Srivastava, S., Singh, V.P., 2020. Characterization of biocontrol microorganisms 
from the rhizoplane of Decalepis arayalpathra and screening of secondary 
metabolites. Vegetos. 33(2), 352-359. 

Sukmadewi, D. K. T., Suharjono, S., Antonius, S., 2015. Uji potensi bakteri 
penghasil hormon IAA (Indole Acetic Acid) dari tanah rhizosfer cengkeh 
(Syzigium aromaticum L.). Biotropika: Journal of Tropical Biology. 3(2), 91-
94. 

Sulistiani, S., Hidayat, I., 2020. Identifikasi molekuler Bakteri Asam Laktat dari 
Tempe dan Tape Berdasarkan Sekuen Gen 16S rRNA. Majalah Ilmiah 
Biologi BIOSFERA: A Scientific Journal. 37(2), 69-77. 

Sulistiyani, T.R., Lisdiyanti, P., 2016. Diversity Of Endophytic Bacteria Associated 
With (Curcuma Heyneana) And Their Potency For Nitrogen Fixation. 
Widyariset. 2(2), 106. Https://Doi.Org/10.14203/Widyariset.2.2.2016.106-
117. 

Sunar, K., Dey, P., Chakraborty, U., Chakraborty, B., 2015. Biocontrol efficacy 
and plant growth promoting activity of Bacillus altitudinis isolated from 
Darjeeling hills, India. Journal of basic microbiology. 55(1), 91–104. 
https://doi.org/10.1002/jobm.201300227. 

Surussawadee, J., Khunnamwong, P., Srisuk, N., Limtong, S., 2014. Papiliotrema 
siamense f.a., sp. nov., a yeast species isolated from plant 
leaves. International journal of systematic and evolutionary microbiology. 
64(9), 3058-3062. 

Suwarni, L., Advinda, L., 2021. Deteksi IAA Pada Pseudomonad Fluoresen Serta 
Pengaruhnya Terhadap Panjang Akar Kecambah Cabai Rawit (Capsicum 
frutescens L.). In Prosiding Seminar Nasional Biologi (Vol. 1, No. 2, pp. 
1769-1775). 

Taylor, T. N., Krings, M., Taylor, E. L., 2015. 8 – Ascomycota: Fossil fungi. 
Academic Press. Pages 129-171. ISBN 9780123877314. 
https://doi.org/10.1016/B978-0-12-387731-4.00008-6 Triyani Ulfa dan 

https://doi.org/10.14203/Widyariset.2.2.2016.106-117
https://doi.org/10.14203/Widyariset.2.2.2016.106-117
https://doi.org/10.1002/jobm.201300227
https://doi.org/10.1016/B978-0-12-387731-4.00008-6


 64 

Hafsan. 2021. Mengungkap Misteri Interaksi Antara Mikroba dan 
Tanaman. Alauddin University Press. 

Vorholt, J., 2012. Microbial life in the phyllosphere. Nat Rev Microbiol . 10. 828–
840. https://doi.org/10.1038/nrmicro2910. 

Wahyuno, D., Manohara, D., 2020. Pseudocercospora Liebenbergii Penyebab 
Penyakit Bercak Daun Tanaman Akar Tikus. Jurnal Littri. 6(2).  

Wang, C., Zhao, D., Qi, G., Mao, Z., Hu, X., Du, B., et al., 2020. Effects of Bacillus 
velezensis FKM10 for Promoting the Growth of Malus hupehensis Rehd. 
And Inhibiting Fusarium verticillioides. Frontiers in Microbiology. 10, 2889. 
https://doi.org/10.3389/fmicb.2019.02889 

Wangka, M., Wullur, S., Angkouw, E., Mamuaja, J., Tumbol, R., Ginting, E.L., 
2020. Analysis of Bacteria Community in the Sediment from Bangka Island, 
North Sulawesi. Jurnal Ilmiah PLATAX. 8(2), 196–203. 
https://doi.org/10.35800/jip.8.2.2020.29887. 

White, J.F., Kingsley, K.L., Zhang, Q., Verma, R., Obi, N., Dvinskikh, S., et al., 
2019. Endophytic microbes and their potential applications in crop 
management. Pest management science. 75(10), 2558-2565. 

Wilhm, J.L., Dorris, T.C., 1968.  Biological Parameters for Water Quality Criteria. 
BioScience. 18 (6), 477–481. https://doi.org/10.2307/1294272. 

Xie, X.W., Huang, Y.S., Shi, Y.X., Chai, A.L., Li, L., Li, B.J., 2022. First report of 
Cladosporium tenuissimum causing leaf spots on carnation in China. Plant 
Disease. 106(4), 1300. 

Yamamoto, J., Tanaka K., Ohtaka N., Sato, T., 2012. Black Leaf Spot of 
Japanese Persimmon (Diospyros Kaki), a New Disease Caused by 
Adisciso Kaki Sp. Nov. Journal of General Plant Pathology. 78 (2), 99–105. 
https://doi.org/10.1007/s10327-012-0367-9. 

Yan, W.R., Zhao, Z.X., Ji, X.C., Xiao, T.B., Wang, B., Chen, Y., et al., 2023. First 
Report of Leaf Spot Caused by Phyllosticta capitalensis on Alpinia 
oxyphylla in China. Plant Disease. 107(4), 1237. 

Yang, C., 2023. First Report of Leaf Spot Caused by Phyllosticta styracicola on 
Nageia nagi in China. Plant Disease. 107(10). 

Ye, M., Qiu, T., Yuan, R., Yang, L., 2011. Simultaneous Improvement of Yields 
of Intracellular Polysaccharide and Extracellular Polysaccharide in 
Submerged Cultivation from a Strain of Lachnum sp. International Journal 
of Basic 

Zhang, K., Su, Y. Y., Cai, L., 2013. Morphological and phylogenetic 
characterisation of two new species of Phyllosticta from China. Mycological 
progress. 12, 547-556. 

Zhang, Z., Yuen, G., Sarath, G., Penheiter, A., 2001. Chitinases from the Plant 
Disease Biocontrol Agent, Stenotrophomonas Maltophilia C3. 
Phytopathology. 91, 204–211. 
https://doi.org/10.1094/PHYTO.2001.91.2.204.  

Zhao, J., Zhang, D.P., Liu, T., Liu, W.C., Pan, L.Q., Liao, N.Y., et al., 2020. First 
report of Pseudopestalotiopsis and Neopestalotiopsis species causing leaf 
spot of Camellia chrysantha in China. Plant Disease, 104(11), 3071. 

 
 
 
 
 

https://doi.org/10.1038/nrmicro2910
https://doi.org/10.3389/fmicb.2019.02889
https://doi.org/10.35800/jip.8.2.2020.29887
https://doi.org/10.2307/1294272
https://doi.org/10.1007/s10327-012-0367-9
https://doi.org/10.1094/PHYTO.2001.91.2.204


 65 

LAMPIRAN 
 
Lampiran 1. Hasil Pengukuran Konsentrasi IAA 

No. 
Kode 
Isolat 

Bakteri 
Abs K*Abs 

Konsentrasi 
IAA 

Sampel Daun 

1 PIE1 0,067 0,3339 2,10 Tiang 1 

2 P5E1 0,069 0,343 2,15 Pohon 1 

3 T2E2.1 0,058 0,2924 1,83 Pancang 1 

4 T2E2.2 0,06 0,2997 1,89 Pancang 1 

5 T4E1.1 0,044 0,222 1,43 Pancang 2 

6 T4E1.2 0,058 0,2899 1,83 Pancang 2 

7 T4E2.1.1 0,064 0,3204 2,01 Pancang 2 

8 T4E2.1.2 0,073 0,3625 2,27 Pancang 2 

9 T4E2.2.1 0,079 0,3931 2,44 Pancang 2 

10 T4E2.2.2 0,074 0,3699 2,30 Pancang 2 

11 T6E2.1 0,106 0,5322 3,23 Tiang 3 

12 T6E2.2 0,082 0,4114 2,53 Tiang 3 

13 P1F1 0,134 0,6696 4,04 Tiang 1 

14 P5F1.1.1 0,114 0,5676 3,46 Pohon 1 

15 P5F1.2 0,125 0,625 3,78 Pohon 1 

16 P5F2.1 0,086 0,413 2,65 Pohon 1 

17 P5F2.2.1 0,098 0,4895 2,99 Pohon 1 

18 P5F2.2.2 0,304 1,5198 8,97 Pohon 1 

19 P5F3 0,094 0,4675 2,88 Pohon 1 

20 P5F4.1.1 0,31 1,5521 9,14 Pohon 1 

21 P5F4.1.2 0,139 0,6964 4,18 Pohon 1 

22 P5F4.2.1 0,054 0,271 1,72 Pohon 1 

23 P5F4.2.2 0,351 1,756 10,33 Pohon 1 

24 P5F5 0,026 0,1288 0,91 Pohon 1 

25 T2F1.1 0,071 0,3534 2,21 Pancang 1 

26 T2F1.2 0,058 0,2899 1,83 Pancang 1 

27 T2F1.3 0,093 0,4657 2,85 Pancang 1 

28 T2F2 0,091 0,4572 2,79 Pancang 1 

29 T3F1.2 0,088 0,4419 2,70 Tiang 2 

30 T3F1.4 0,071 0,3534 2,21 Tiang 2 

31 T3F2 0,14 0,6982 4,21 Tiang 2 

32 T4F1.1 0,054 0,2698 1,72 Pancang 2 

33 T4F1.2 0,074 0,368 2,30 Pancang 2 

34 T4F2 0,126 0,6323 3,81 Pancang 2 

35 T6F1 0,069 0,343 2,15 Tiang 3 

36 T6F2 0,095 0,4755 2,91 Tiang 3 
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Lampiran 2. Hasil Pengamatan Kualitatif Uji Fosfat 

NO. 
Kode 
Isolat 

Bakteri 

Pengamatan Kualitatif (Hari 7) 

Sampel 
Daun Indeks Kelarutan 

Fosfat 
Diamter Colony 

(Cm) 

Diameter 
Zona B. 

(Cm) 
1 T2E2.1 1,50 0,8 0,4 Pancang 1 

2 T4E1.2 3,00 0,3 0,6 Pancang 2 

3 T4E2.2.1 1,67 0,6 0,4 Pancang 2 

4 T4E2.2.2 5,83 0,6 2,9 Pancang 2 

5 P1F1 2,00 0,5 0,5 Tiang 1 

6 P5F2.1 1,40 0,5 0,2 Pohon 1 

7 P5F2.2.1 1,17 0,6 0,1 Pohon 1 

8 P5F2.2.2 2,50 0,4 0,6 Pohon 1 

9 P5F4.1.1 1,57 0,7 0,4 Pohon 1 

10 P5F4.1.2 1,42 1,2 0,5 Pohon 1 

11 P5F4.2.2 2,00 0,8 0,8 Pohon 1 

12 T2F1.2 1,43 0,7 0,3 Pancang 1 

13 T2F1.3 1,43 0,7 0,3 Pancang 1 

14 T2F2 1,20 0,5 0,1 Pancang 1 

15 T3F1.2 1,22 0,9 0,2 Tiang 2 

16 T3F1.4 1,08 1,3 0,1 Tiang 2 

17 T4F1.1 1,17 1,2 0,2 Pancang 2 

18 T4F2 2,50 0,4 0,6 Pancang 2 

19 T6F1 1,33 0,3 0,1 Tiang 3 

 
Lampiran 3. Hasil Pengamatan Kuantitatif Uji Fosfat 

NO. Kode Isolat Bakteri ABS Konsentrasi (ppm) Sampel Daun 
 

1 T2E2.1 3,913 27,57 Pancang 1 
 

2 T4E1.2 0,216 1,55 Pancang 2 
 

3 T4E2.2.1 1,218 8,60 Pancang 2 
 

4 T4E2.2.2 1,539 10,86 Pancang 2 
 

5 P1F1 1,67 11,78 Tiang 1 
 

6 P5F2.1 2,834 19,97 Pohon 1 
 

7 P5F2.2.1 2,834 19,97 Pohon 1 
 

8 P5F2.2.2 1,604 11,32 Pohon 1 
 

9 P5F4.1.1 0,956 6,76 Pohon 1 
 

10 P5F4.1.2 1,663 11,73 Pohon 1 
 

11 P5F4.2.2 3,135 22,09 Pohon 1 
 

12 T2F1.2 2,683 18,91 Pancang 1 
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13 T2F1.3 3,436 24,21 Pancang 1 
 

14 T2F2 3,913 27,57 Pancang 1 
 

15 T3F1.2 0,691 4,89 Tiang 2 
 

16 T3F1.4 3,913 27,57 Tiang 2 
 

17 T4F1.1 3,068 21,62 Pancang 2 
 

18 T4F2 0,694 4,91 Pancang 2 
 

19 T6F1 2,27 16,00 Tiang 3 
 

 
Lampiran 4. Pengamatan Konsentrasi Amonium Uji Nitrogen Secara Kuantitatif 

NO. Kode Isolat Bakteri ABS Konsnetrasi (ppm) 
Sampel Daun 

  

1 PIE1 0,877 3,50 Tiang 1  

2 P5E1 0,599 2,75 Pohon 1  

3 T2E2.1 0,474 2,42 Pancang 1  

4 T4E1.2 0,393 2,20 Pancang 2  

5 T4E2.1.2 1,068 4,01 Pancang 2  

6 T4E2.2.1 0,371 2,14 Pancang 2  

7 T4E2.2.2 0,671 2,95 Pancang 2  

8 T6E2.1 0,946 3,69 Tiang 3  

9 P1F1 0,426 2,29 Tiang 1  

10 P5F2.1 0,674 2,95 Pohon 1  

11 P5F2.2.1 0,7 3,02 Pohon 1  

12 P5F2.2.2 0,857 3,45 Pohon 1  

13 P5F4.1.1 0,773 3,22 Pohon 1  

14 P5F4.1.2 0,616 2,80 Pohon 1  

15 P5F4.2.2 0,719 3,08 Pohon 1  

16 T2F1.2 0,436 2,32 Pancang 1  

17 T2F1.3 0,383 2,17 Pancang 1  

18 T2F2 0,331 2,03 Pancang 1  

19 T3F1.2 0,473 2,42 Tiang 2  

20 T3F1.4 0,397 2,21 Tiang 2  

21 T4F1.2 0,384 2,18 Pancang 2  

22 T4F2 0,583 2,71 Pancang 2  

23 T6F1 0,317 2,00 Tiang 3  
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Lampiran 5. 10 Isolat Bakteri potensial Terpilih Untuk Uji Antagonis 
No. Kode 

Isolat 
Bakteri 

Sampel 
Daun 

KONSENTRASI 
IAA 

KONSENTRASI 
NITROGEN 

KONSENTRASI 
FOSFAT 

Rata-
rata 

1 T3F1.4 Tiang 2 2,21 2,21 27,57 10,66 

2 P5F4.1.1 Pohon 1 9,14 3,22 6,76 6,37 

3 P5F4.2.2 Pohon 1 10,33 3,08 22,09 11,83 

4 T2F2 Pancang 1 2,79 2,03 27,57 10,8 

5 P5F2.2.1 Pohon 1 4,18 2,8 11,73 6,24 

6 T2E2.1 Pancang 1 1,83 2,42 27,57 10,61 

7 P5F2.2.1 Pohon 1 2,99 3,02 19,97 8,66 

8 T2F1.3 Pancang 1 2,85 2,17 24,21 9,74 

9 P5F2.2.2 Pohon 1 8,97 3,45 11,32 7,91 

10 P5F1.1.2 Pohon 1 10,99 3,37 21,21 11,86 

 
Lampiran 6. Hasil Pengamatan Uji daya Hambat Bakteri Potensial terhadap 

Jamur Patogen Neopestalotiopsis 

NO. 
Nama 
Isolat 

Bakteri 

Pengamatan Uji Antagonis dengan Jamur Neopestalotiopsis (ET2.1) 

KET. 
Hari 1 (1.6 cm) Hari 3 (4.2 cm) Hari 5 (8.5 cm) Hari 7 (9 cm) 

R2 R1 
Daya 

Hambat 
(%) 

R2 R1 
Daya 

Hambat 
(%) 

R2 R1 
Daya 

Hambat( 
%) 

R2 R1 
Daya 

Hambat 
(%) 

1 T3F1.4 1,6 1,6 0 3,7 4,2 12 0,2 8,5 98 4,4 9 51 Menghambat 

2 P5F4.1.1 1,6 1,6 0 4,1 4,2 2 5,4 8,5 36 5,4 9 40 Menghambat 

3 P5F4.2.2 1,6 1,6 0 4,2 4,2 0 5,4 8,5 36 5,4 9 40 Menghambat 

4 T2F2 1,2 1,6 25 4 4,2 5 5,4 8,5 36 5,4 9 40 Menghambat 

5 P5F2.2.1 1,4 1,6 13 4,2 4,2 0 5,4 8,5 36 5,4 9 40 Menghambat 

6 T2E2.1 1,6 1,6 0 4,1 4,2 2 5,5 8,5 35  9  - 

7 P5F2.2.1 1,6 1,6 0 4,1 4,2 2 5,5 8,5 35  9  - 

8 T2F1.3 1,6 1,6 0 4,2 4,2 0 5,5 8,5 35  9  - 

9 P5F2.2.2 1,6 1,6 0 4 4,2 5 5,5 8,5 35 5,4 9 40 Menghambat 

10 P5F1.1.2 1,6 1,6 0 4,2 4,2 0 6,5 8,5 24  9  - 

 
Lampiran 7. Hasil Pengamatan Uji daya Hambat Bakteri Potensial terhadap 

Jamur Patogen Phyllosticta 

No. 
Kode 
Isolat 

Pengamatan Uji Antagonis dengan Jamur Phyllosticta (EP1.5) 

KET. 
Hari 1 (0.7 cm) Hari 3 (1 cm) Hari 5 (1.3 cm) Hari 7 (1.4) 

R2 R1 Daya 
Hambat 

R2 R1 Daya 
Hambat 

R2 R1 Daya 
Hambat 

R2 R1 Daya 
Hambat 

1 T3F1.4 0,7 0,7 0 0,8 1 20 0,8 1,3 38,46 0,8 1,4 42,86 Menghambat 

2 P5F4.1.1 0,7 0,7 0 0,6 1 40 0,6 1,3 53,85 0,6 1,4 57,14 Menghambat 

3 P5F4.2.2 0,7 0,7 0 1 1 0 1,1 1,3 15,38 1,1 1,4 21,43 Menghambat 

4 T2F2 0,7 0,7 0 1 1 0 1 1,3 23,08 1 1,4 28,57 Menghambat 

5 P5F2.2.1 0,7 0,7 0 1 1 0 1,3 1,3 0,00 1,4 1,4 0,00 Tidak 
Menghambat 
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6 T2E2.1 0,7 0,7 0 1 1 0 1,1 1,3 15,38 1,1 1,4 21,43 Menghambat 

7 P5F2.2.1 0,7 0,7 0 1 1 0 1,3 1,3 0,00 1,4 1,4 0,00 Tidak 
Menghambat 

8 T2F1.3 0,7 0,7 0 0,9 1 10 1 1,3 23,08 1 1,4 28,57 Menghambat 

9 P5F2.2.2 0,7 0,7 0 0,7 1 30 1,2 1,3 7,69 1,4 1,4 0,00 Tidak 
Menghambat 

10 P5F1.1.2 0,7 0,7 0 0,6 1 40 1,3 1,3 0,00 1,3 1,4 7,14 Tidak 
Menghambat 

 
 
Lampiran 8. Hasil Pengamatan Uji daya Hambat Bakteri Potensial terhadap 

Jamur Patogen  

No. 
Kode 
Isolat 

Pengamatan Uji Antagonis dengan Jamur Fusarium oxysporum (F78 

KET. 

Hari 1 (1.3 cm) Hari 3 (2.8 cm ) Hari 5 (4.5 cm) Hari 7 (5.7 cm) 

R2 R1 
Daya 

Hambat 
R2 R1 

Daya 
Hambat 

R2 R1 
Daya 

Hambat 
R2 R1 

Daya 
Hambat 

 

1 T3F1.4 1,2 1,3 7,7 2,3 2,8 17,86 3,4 4,5 24,44 4,2 5,7 26,316 Menghambat 

2 P5F4.1.1 1,3 1,3 0,0 2,3 2,8 17,86 3,9 4,5 13,33 5,7 5,7 0,000 tidak 
Menghambat 

3 P5F4.2.2 1,3 1,3 0,0 2,6 2,8 7,14 3,9 4,5 13,33 4,4 5,7 22,807 Menghambat 

4 T2F2 1,1 1,3 15,4 2,5 2,8 10,71 3,9 4,5 13,33 5,7 5,7 0,000 Tidak 
Menghambat 

5 P5F2.2.1 1,3 1,3 0,0 2,6 2,8 7,14 4,1 4,5 8,89 5,2 5,7 8,772 Menghambat 

6 T2E2.1 1,1 1,3 15,4 2,3 2,8 17,86 3,9 4,5 13,33 4,9 5,7 14,035 Menghambat 

7 P5F2.2.1 1,1 1,3 15,4 2,3 2,8 17,86 3,6 4,5 20,00 4,7 5,7 17,544 Menghambat 

8 T2F1.3 1,1 1,3 15,4 2,3 2,8 17,86 3,6 4,5 20,00 4,4 5,7 22,807 Menghambat 

9 P5F2.2.2 1,2 1,3 7,7 2,3 2,8 17,86 3,8 4,5 15,56 4,9 5,7 14,035 Menghambat 

10 P5F1.1.2 1,1 1,3 15,4 2,3 2,8 17,86 3,5 4,5 22,22 4,4 5,7 22,807 Menghambat 

 
 

 
 


