Daftar pustaka

Abdelrahman, M., Abdel-Motaal, F., EI-Sayed, M., Jogaiah, S., Shigyo, M., lto, S., & Phan
Tran, L.-S. (2016). Dissection of Trichoderma longibrachiatum -induced defense in
onion ((Allium cepa L.) against Fusarium oxysporum f. sp. cepa by target metabolite
profiling.

Abri, Kuswinanti T, Sengin EL., & Sjahrir R. (2015). Production of Indole Acetic Acid (I1AA)
Hormone from Fungal Isolates Collected from Rhizosphere of Aromatic Rice in Tana
Toraja. International Journal of Current Research in Biosciences and Plant Biology,
2(6), 88—93.

Abubakar, M., & Majinda, R. (2016a). GC-MS Analysis and Preliminary Antimicrobial
Activity of Albizia adianthifolia (Schumach) and Pterocarpus angolensis (DC).
Medicines, 3(1), 3. https://doi.org/10.3390/medicines3010003

Abubakar, M., & Majinda, R. (2016b). GC-MS Analysis and Preliminary Antimicrobial
Activity of Albizia adianthifolia (Schumach) and Pterocarpus angolensis (DC).
Medicines, 3(1), 3. https://doi.org/10.3390/medicines3010003

Adak, T., & Babu, N. (2021). Soil and air permeability - A key factor for soil processes and
productivity. Current Advances in Agricultural Sciences(An International Journal),
13(1), 13—18. https://doi.org/10.5958/2394-4471.2021.00003.4

Adhi, S. R., Widiantini, F., & Yulia, E. (2019). Metode inokulasi buatan untuk menguiji
infeksi Peronosclerospora maydis penyebab penyakit bulai tanaman jagung. Jurnal
Agro, 6(1), 77-85. https://doi.org/10.15575/4409

Admasu, W., Sintayehu, A., Gezahgne, A., & Terefework, Z. (2023). In vitro bioefficacy of
Trichoderma species against two Botryosphaeriaceae fungi causing Eucalyptus
stem canker disease in Ethiopia. Journal of Natural Pesticide Research, 4, 100037.
https://doi.org/10.1016/j.napere.2023.100037

Agyekum, D. V. A, Kobayashi, T., Dastogeer, K. M. G., Yasuda, M., Sarkodee-Addo, E.,
Ratu, S. T. N., Xu, Q., Miki, T., Matsuura, E., & Okazaki, S. (2023). Diversity and
function of soybean rhizosphere microbiome under nature farming. Frontiers in
Microbiology, 14. https://doi.org/10.3389/fmicb.2023.1130969

Akanmu, A. O., Babalola, O. O., Venturi, V., Ayilara, M. S., Adeleke, B. S., Amoo, A. E.,
Sobowale, A. A., Fadiji, A. E., & Glick, B. R. (2021). Plant Disease Management:
Leveraging on the Plant-Microbe-Soil Interface in the Biorational Use of Organic
Amendments. In Frontiers in Plant Science (Vol. 12). Frontiers Media S.A.
https://doi.org/10.3389/fpls.2021.700507

Akinola, S. A., Ayangbenro, A. S., & Babalola, O. O. (2021). The diverse functional genes
of maize rhizosphere microbiota assessed using shotgun metagenomics. Journal
of the Science of Food and Agriculture, 101(8), 3193-3201.
https://doi.org/10.1002/jsfa.10948

Alattas, H., Glick, B. R., Murphy, D. V., & Scott, C. (2024). Harnessing Pseudomonas
spp. for sustainable plant crop protection. Frontiers in Microbiology, 15.
https://doi.org/10.3389/fmicb.2024.1485197



2

Alawiye, T., & Babalola, O. (2021). Metagenomic Insight into the Community Structure
and Functional Genes in the Sunflower Rhizosphere Microbiome. Agriculture, 11(2),
167. https://doi.org/10.3390/agriculture11020167

Alawiye, T. T., & Babalola, O. O. (2019). Bacterial diversity and community structure in
typical plant rhizosphere. In Diversity (Vol. 11, Number 10). MDPI AG.
https://doi.org/10.3390/d11100179

Alexander, T. B., Christita, M., Simarmata, R., Khairina, Y., Khumairah, F. H., llyas, M.,
Lekatompessy, S. J. R., Parakkasi, K., Hasanuddin, H., & Mukrimin, M. (2025). First
report of pestalotioid fungus Truncatella angustata isolated from the infected leaf of
rubber plant with leaves fall disease, and its inhibition by Trichoderma spp. in vitro.
Journal of Natural Pesticide Research, 14, 100150.
https://doi.org/https://doi.org/10.1016/j.napere.2025.100150

Alhaddad, F., Ahmed, T., Jaoua, S., Al-Ghouti, M. A., Al-Thani, R., & Abu-Dieyeh, M.
(2024). Isolation of the Endophytic Fungus Aspergillus terreus from a Halophyte
(Tetraena qatarensis) and Assessment of Its Potential in Tomato Seedling
Protection. Plants, 13(16), 2218. https://doi.org/10.3390/plants13162218

Ali, H. A. M., Mohammed, Y. H., & Imad, H. H. (2016). Determination of metabolites
products by Cassia angustifolia and evaluate antimicobial activity. Journal of
Pharmacognosy and Phytotherapy, 8(2), 25-48.
https://doi.org/10.5897/JPP2015.0367

Ali, Md. A., Ahmed, T., Ibrahim, E., Rizwan, M., Chong, K. P., & Yong, J. W. H. (2024). A
review on mechanisms and prospects of endophytic bacteria in biocontrol of plant
pathogenic fungi and their plant growth-promoting activities. Heliyon, 10(11),
e€31573. https://doi.org/10.1016/j.heliyon.2024.e31573

Allaman, H., Goyette, S., Dubuis, P.-H., & Kasparian, J. (2026). Future viability of
European vineyards using bioclimatic climate analogues. Agricultural and Forest
Meteorology, 378, 110978.
https://doi.org/https://doi.org/10.1016/j.agrformet.2025.110978

Amr, K., Ibrahim, N., Elissawy, A. M., & Singab, A. N. B. (2023). Unearthing the fungal
endophyte Aspergillus terreus for chemodiversity and medicinal prospects: a
comprehensive review. Fungal Biology and Biotechnology, 10(1), 6.
https://doi.org/10.1186/s40694-023-00153-2

Anugrah, F. M., & Widiantini, F. (2018). The Effect Of Metalaxyl, Fenamidone, And
Dimetomorf Fungicide Towards Conidia Peronosclerospora spp. isolated from
Klaten). Jurnal Penelitian Saintek, 3(1), 21-31.

Arafat, Y., Tayyab, M., Khan, M. U., Chen, T., Amjad, H., Awais, S., Lin, X,, Lin, W., & Lin,
S. (2019). Long-Term Monoculture Negatively Regulates Fungal Community
Composition and Abundance of Tea Orchards. Agronomy, 9(8), 466.
https://doi.org/10.3390/agronomy9080466

Araujo, A. S. F., Pereira, A. P. A., de Medeiros, E. V, & Mendes, L. W. (2025). Root-driven
microbiome memory enhances plant disease resistance. Trends in Plant Science.
https://doi.org/https://doi.org/10.1016/j.tplants.2025.12.002

Avis, T. J., Boulanger, R. R., & Bélanger, R. R. (2000). Synthesis and Biological
Characterization of (Z)-9-Heptadecenoic and (Z)-6-Methyl-9-Heptadecenoic Acids:



Fatty Acids with Antibiotic Activity Produced by Pseudozyma flocculosa. Journal of
Chemical Ecology, 26(4), 987—1000. https://doi.org/10.1023/A:1005464326573

Azevedo-Silva, D., Rasmussen, J. A., Carneiro, M., Gilbert, M. T. P., & Azevedo, H.
(2021). Feasibility of applying shotgun metagenomic analyses to grapevine leaf,
rhizosphere and soil microbiome characterisation. Australian Journal of Grape and
Wine Research, 27(4), 519-526. https://doi.org/10.1111/ajgw.12508

Babalola, O. O. (2010). Beneficial bacteria of agricultural importance. In Biotechnology
Letters (Vol. 32, Number 11, pp. 1559-1570). https://doi.org/10.1007/s10529-010-
0347-0

Babalola, O. O., & Enagbonma, B. J. (2024). Dataset of amplicon metagenomic
assessment of barley rhizosphere bacteria under different fertilization regimes.
Data in Brief, 52, 109920. https://doi.org/10.1016/j.dib.2023.109920

Bajpai, R., & Rashid, Md. M. (2021). Chapter 15 - Role of fungi in the agricultural sector
and its prospects in soil restoration. In J. P. Verma, C. A. Macdonald, V. K. Gupta,
& A. R. Podile (Eds.), New and Future Developments in Microbial Biotechnology
and Bioengineering (pp. 165-181). Elsevier.
https://doi.org/https://doi.org/10.1016/B978-0-444-64325-4.00015-8

Bakhit, M. S., & Abdel-Wahab, M. A. (2025). Paraloratospora edkuensis sp. nov.
(Ascomycota, Phaeosphaeriaceae) from the brackish Lake Edku, Egypt. Botanica
Marina, 68(2), 143-153. https://doi.org/10.1515/bot-2024-0084

Bani, P. W., Daryono, B. S., & Purnomo, P. (2017). Penanda Molekuler Inter Simple
Sequence Repeat untuk Menentukan Ketahanan Tanaman Jagung terhadap
Penyakit Bulai. Jurnal  Fitopatologi  Indonesia, 13(4), 127-135.
https://doi.org/10.14692/fi.13.4.127

Basak, A. R., Pallob, A. T., Jahan, F., Hasan, M. H., Olife, M. R. |, Saha, A., Angon, P. B.,
Ananna, T. J., & Sakil, M. A. (2026). Molecular and physiological mechanisms of
Trichoderma-induced plant defense against phytopathogens. Physiological and
Molecular Plant Pathology, 141, 103030.
https://doi.org/10.1016/j.pmpp.2025.103030

Bello, F. O., Aluko, O. O., & Adegbite, A. A. (2021). Biological control of Fusarium species:
Current status and future prospects. Applied Microbiology and Biotechnology,
105(5), 1713=1725.

Caboni, P., & Cabras, P. (2010). Chapter 2 - Pesticides’ Influence on Wine Fermentation
(8. L. Taylor, Ed.; Vol. 59, pp. 43-62). Academic Press.
https://doi.org/https://doi.org/10.1016/S1043-4526(10)59002-8

Campos, R. P. C., & Jacob, J. K. S. (2021). Biocontrol Potential of Endophytic Aspergillus
spp. Against Fusarium verticillioides. BIOTROPIA, 28(2).
https://doi.org/10.11598/btb.2021.28.2.1274

Cao, S, Li, Y, Dong, J., Qin, B., Yang, G, Yin, Y., & Zhao, W. (2025). Decline in
rhizosphere VOC diversity drives microbiome restructuring inducing Fritillaria
pallidifiora replant disease. Industrial Crops and Products, 234, 121622.
https://doi.org/10.1016/j.indcrop.2025.121622



4

Chaluvaraju, G., Basavaraju, P., Shetty, N. P,, Deepak, S. A., Amruthesh, K. N., & Shetty,
H. S. (2004). Effect of some phosphorous-based compounds on control of pearl
millet downy mildew disease. Crop Protection, 23(7), 595-600.
https://doi.org/10.1016/j.cropro.2003.11.008

Chen, J., Jiao, N., Ran, Y., Wu, Z., Pan, J., Lu, X., & Hao, X. (2024). Assessing effect of
Trichoderma asperellum T16 on management of Bursaphelenchus xylophilus.
Industrial Crops and Products, 215, 118628.
https://doi.org/10.1016/j.indcrop.2024.118628

Chen, Q. L., Hu, H. W,, He, Z. Y., Cui, L., Zhu, Y. G., & He, J. Z. (2021). Potential of
indigenous crop microbiomes for sustainable agriculture. In Nature Food (Vol. 2,
Number 4, pp. 233—-240). https://doi.org/10.1038/s43016-021-00253-5

Chen, Q., Song, Y., An, Y., Lu, Y., & Zhong, G. (2024). Soil Microorganisms: Their Role
in Enhancing Crop Nutriton and Health. Diversity, 16(12), 734.
https://doi.org/10.3390/d16120734

Cheng, Z., He, Y., Wang, Y., Yang, X., Chen, J., Wu, L., Xu, J., & Shi, J. (2024). Interactive
dynamics between rhizosphere bacterial and viral communities facilitate soybean
fitness to cadmium stress revealed by time-series metagenomics. Soil Biology and
Biochemistry, 190(June 2023), 109313.
https://doi.org/10.1016/j.s0ilbio.2024.109313

Chennappa, G., Naik, M. K., Udaykumar, N., Vidya, M., Sreenivasa, M. Y., Amaresh, Y.
S., & Mathad, P. F. (2019). Chapter 10 - Plant growth promoting microbes: a future
trend for environmental sustainability. In J. S. Singh (Ed.), New and Future
Developments in Microbial Biotechnology and Bioengineering (pp. 163-178).
Elsevier. https://doi.org/https://doi.org/10.1016/B978-0-12-818258-1.00010-8

Ching, T. H., Yoza, B. A., Wang, R., Masutani, S., Donachie, S., Hihara, L., & Li, Q. X.
(2016). Biodegradation of biodiesel and microbiologically induced corrosion of 1018
steel by Moniliella wahieum Y12. International Biodeterioration & Biodegradation,
108, 122-126. https://doi.org/10.1016/j.ibiod.2015.11.027

Chouhan, U., Gamad, U., & Choudhari, J. K. (2023). Metagenomic analysis of soybean
endosphere microbiome to reveal signatures of microbes for health and disease.
Journal of Genetic Engineering and  Biotechnology, 21(1), 84.
https://doi.org/10.1186/s43141-023-00535-4

Chukwuneme, C. F., Ayangbenro, A. S., Babalola, O. O., & Raphael Kutu, F. (2021).
Functional diversity of microbial communities in two contrasting maize rhizosphere
soils. Rhizosphere, 17. https://doi.org/10.1016/j.rhisph.2020.100282

Correa-Delgado, R., Brito-Lépez, P., Jaizme Vega, M. C., & Laich, F. (2024). Biodiversity
of Trichoderma species of healthy and Fusarium wilt-infected banana rhizosphere

soils in Tenerife (Canary Islands, Spain). Frontiers in Microbiology, 15.
https://doi.org/10.3389/fmicb.2024.1376602

Crouch, J. A., Davis, W. J., Shishkoff, N., Castroagudin, V. L., Martin, F., Michelmore, R.,
& Thines, M. (2022). Peronosporaceae species causing downy mildew diseases of
Poaceae, including nomenclature revisions and diagnostic resources. Fungal
Systematics and Evolution, 9, 43—86. https://doi.org/10.3114/fuse.2022.09.05



Daroodi, Z., & Taheri, P. (2024). The genus Acrophialophora: History, phylogeny,
morphology, beneficial effects and pathogenicity. Fungal Genetics and Biology,
171(January). https://doi.org/10.1016/j.fgb.2024.103875

Daryono, B. S., Parazulfa, A., & Purnomo, P. (2018). Uji Ketahanan Tujuh Kultivar Jagung
(Zea mays L.) Terhadap Penyakit Bulai (Peronosclerospora spp.). Biogenesis:
Jurnal limiah Biologi, 6(1), 11-17. https://doi.org/10.24252/bio.v6i1.4175

David, L., Kang, J., Dufresne, D., Zhu, D., & Chen, S. (2020). Multi-Omics Revealed
Molecular Mechanisms Underlying Guard Cell Systemic Acquired Resistance.
International Journal of Molecular Sciences, 22(1), 191.
https://doi.org/10.3390/ijms22010191

De Corato, U. (2020). Soil microbiota manipulation and its role in suppressing soil-borne
plant pathogens in organic farming systems under the light of microbiome-assisted
strategies. In Chemical and Biological Technologies in Agriculture (Vol. 7, Number
1). Springer Science and Business Media Deutschland GmbH.
https://doi.org/10.1186/s40538-020-00183-7

De Coster, W., D’Hert, S., Schultz, D. T., Cruts, M., & Van Broeckhoven, C. (2018).
NanoPack: Visualizing and processing long-read sequencing data. Bioinformatics,
34(15), 2666—2669. https://doi.org/10.1093/bioinformatics/bty 149

Deethae, A., Sritapunya, T., Khetnaoanurak, S., & Jinwan, W. (2023). Evaluation of
antibacterial, antiinflammatory activities and GC-MS profiling of Millingtonia
hortensis Linn. leaf and stem bark extracts. ASEAN Journal of Scientific and
Technological Reports, 26(3), 72-80.

Degani, O., & Dor, S. (2021). Trichoderma biological control to protect sensitive maize
hybrids against late wilt disease in the field. Journal of Fungi, 7(4).
https://doi.org/10.3390/jof7040315

Delledonne, M., Xia, Y., Dixon, R. A., & Lamb, C. (1998). Nitric oxide functions as a signal
in plant disease resistance. Nature, 394(6693), 585-588.
https://doi.org/10.1038/29087

Digra, S., & Nonzom, S. (2023). New record of novel endophyte Nigrograna hydei from
the Northern Himalayas, India. Czech Mycology, 75(2), 105-115.
https://doi.org/10.33585/cmy.75201

Ding, H., Ali, A., & Cheng, Z. (2020). Effect of green garlic/cucumber crop rotation for 3
years on the dynamics of soil properties and cucumber yield in Chinese anthrosol.
Journal of the Science of Food and Agriculture, 100(1), 362-370.
https://doi.org/10.1002/jsfa.10050

Ditta, A., & Ullah, N. (2023). Chapter 15 - Perspectives of using plant growth-promoting
rhizobacteria under salinity stress for sustainable crop production. In M.
Ghorbanpour & M. Adnan Shahid (Eds.), Plant Stress Mitigators (pp. 231-247).
Academic Press. https://doi.org/https://doi.org/10.1016/B978-0-323-89871-
3.00024-0

Diwan, D., Rashid, M. M., & Vaishnav, A. (2022). Current understanding of plant-microbe
interaction through the lenses of multi-omics approaches and their benefits in
sustainable agriculture. Microbiological Research, 265(September), 127180.
https://doi.org/10.1016/j.micres.2022.127180



6

Djaenuddin, N., Azrai, M., Kuswinanti, T., & Patandjengi, B. (2021). The effectiveness of
rhizosphere bacteria in inducing the resistance of maize to downy mildew,
Peronosclerospora philipinensis. IOP Conference Series: Earth and Environmental
Science, 807(2). https://doi.org/10.1088/1755-1315/807/2/022106

Djaenuddin, N., Mirsam, H., Yusnawan, E., Nasruddin, A., Patandjengi, B., & Kuswinanti,
T. (2025a). Biological control activities of Trichoderma asperellum AC.3 in inducing
maize resistance against downy mildew disease. Physiological and Molecular Plant
Pathology, 136, 102564.
https://doi.org/https://doi.org/10.1016/j.pmpp.2025.102564

Djaenuddin, N., Mirsam, H., Yusnawan, E., Nasruddin, A., Patandjengi, B., & Kuswinanti,
T. (2025b). Biological control activities of Trichoderma asperellum AC.3 in inducing
maize resistance against downy mildew disease. Physiological and Molecular Plant
Pathology, 136, 102564. https://doi.org/10.1016/j.pmpp.2025.102564

Dlamini, S. P., Akanmu, A. O., Fadiji, A. E., & Babalola, O. O. (2023). Maize rhizosphere
modulates the microbiome diversity and community structure to enhance plant
health. = Saudi  Journal  of Biological  Sciences, 30(1), 103499.
https://doi.org/10.1016/J.SJBS.2022.103499

Dutta, S., Mondal, S., Hazra, A., Ghosh, S., Panja, B., Chakrabarti, M., & Mukherjee, A.
(2023). Evaluation of root-gall associated fungal endophytes for the control of
Meloidogyne graminicola infecting rice. Biological Control, 186, 105341.
https://doi.org/10.1016/j.biocontrol.2023.105341

Dwisandi, R. F., Miranti, M., Prismantoro, D., Awal, M. A., Azzahra, R. S. N., Mispan, M.
S., Hermawan, W., Joshi, R. C., & Doni, F. (2025). Entomopathogenic, antifeedant,
and repellent activities of indigenous Trichoderma sp. LB1 for managing common
cutworm, Spodoptera litura (Fabricius). Journal of Agriculture and Food Research,
23, 102268. https://doi.org/https://doi.org/10.1016/j.jafr.2025.102268

Dwivedi, S. L., Vetukuri, R. R., Kelbessa, B. G., Gepts, P., Heslop-Harrison, P., Araujo, A.
S. F, Sharma, S., & Ortiz, R. (2025). Exploitation of rhizosphere microbiome
biodiversity in plant breeding. Trends in Plant Science, 30(9), 1033-1045.
https://doi.org/10.1016/j.tplants.2025.04.004

Elfadaly, H., El-Kadi, S., & S., E.-G. (2016). microbiological examination for some
chocolate cakes samples. Journal of Environmental Science, Mansoura University,
45, 1-24.

El-Katatny, M., Abdelzaher, H., & Shoulkamy, M. (2006). Antagonistic actions of Pythium
oligandrum and Trichoderma harzianum against phytopathogenic fungi (Fusarium
oxysporum and Pythium ultimum var. ultimum). Archives of Phytopathology and
Plant Protection, 39, 289-301. https://doi.org/10.1080/03235400500222396

Elouattassi, Y., Ferioun, M., EI Ghachtouli, N., Derraz, K., & Rachidi, F. (2023).
Agroecological concepts and alternatives to the problems of contemporary
agriculture: Monoculture and chemical fertilization in the context of climate change.
Journal of Agriculture and Environment for International Development (JAEID),
117(2), 41-98. https://doi.org/10.36253/jaeid-14672

El-Sharkawy, H. H. A., Rashad, Y. M., El-kenawy, M. A., & Galilah, D. A. (2022).
Magnesium carbonate elicits defense-related genes in King Ruby grapevines
against downy mildew and improves its growth, yield, and berries quality. Pesticide



Biochemistry and Physiology, 184, 105075.
https://doi.org/10.1016/j.pestbp.2022.105075

Evren, G., Korkom, Y., Saboori, A., & Cakmak, |. (2025). Exploring the potential of
Trichoderma secondary metabolites against Tetranychus urticae (Acari:
Tetranychidae).  Journal  of Invertebrate  Pathology, 211,  108299.
https://doi.org/10.1016/j.jip.2025.108299

FAO. (2023). Food and Agriculture Organisation of the United States.
http://www.fao.org/faostat/en/#data

Farhat, H., Urooj, F., Sohail, N., Ullah, S., & Ali, M. S. (2023). Plant disease management
with amelioration of systemic resistance in soybean by endophytic fungi associated
with GC-MS metabolic profiling of Chaetomium sp.,. Physiological and Molecular
Plant Pathology, 126, 102049.
https://doi.org/https://doi.org/10.1016/j.pmpp.2023.102049

Fatima, S. N., Rizvi, Z. F,, Hyder, S., Gondal, A. S., Latif, M., Nazir, H. M., Riaz, N., &
Habib, F. (2023). Biochemical profiling of selected plant extracts and their antifungal
activity in comparison with fungicides against Colletotrichum capsici L. causing
anthracnose of Chilli. Plant Stress, 10, 100287.
https://doi.org/10.1016/j.stress.2023.100287

Fourie, G., Steenkamp, E., Ploetz, R., Gordon, T., & Viljoen, A. (2011). Current status of
the taxonomic position of Fusarium oxysporum formae specialis cubense within the
Fusarium oxysporum complex. Infection, Genetics and Evolution: Journal of
Molecular Epidemiology and Evolutionary Genetics in Infectious Diseases, 11, 533—
542. https://doi.org/10.1016/j.meegid.2011.01.012

Foyate, M. S. (2023). Morphological variations observed in Trichoderma asperellum
isolated from commercial products. International Multidisciplinary Research
Journal, 6-9. https://doi.org/10.25081/imrj.2023.v13.8230

Franco-Duarte, R., Fernandes, I., Gulis, V., Cassio, F., & Pascoal, C. (2022). ITS rDNA
Barcodes Clarify Molecular Diversity of Aquatic Hyphomycetes. Microorganisms,
10(8). https://doi.org/10.3390/microorganisms10081569

Gangaraj, R., Kundu, A., Rana, V. S., Das, A., Chawla, G., Prakash, G., Debbarma, R.,
Nagaraja, A., Bainsla, N. K., Gupta, N. C., & Kamil, D. (2023). Metabolomic profiling
and its association with the bio-efficacy of Aspergillus niger strain against Fusarium
wilt of guava. Frontiers in Microbiology, 14.
https://doi.org/10.3389/fmicb.2023.1142144

Garnica-Vergara, A., Barrera-Ortiz, S., Mufioz-Parra, E., Raya-Gonzalez, J., Méndez-
Bravo, A., Macias-Rodriguez, L., Ruiz-Herrera, L. F., & Lépez-Bucio, J. (2016). The
volatile 6-pentyl-2H-pyran-2-one from Trichoderma atroviride regulates Arabidopsis
thaliana root morphogenesis via auxin signaling and ethylene insensitive 2
functioning. New Phytologist, 209(4), 1496-1512.
https://doi.org/10.1111/nph.13725

Ginting, C., Prasetyo, J., Dirmawati, S. R., lvayani, ., Timotiwu, P. B., Maryono, T,
Widyastuti, ., Chafisa, D. I. R., Asyifa, A., Setyowati, E., & Pasaribu, A. H. Z. (2020).
Identification of Maize Downy Mildew Pathogen in Lampung and the Effects of
Varieties and Metalaxyl on Disease Incidence. Annual Research & Review in
Biology, 23-35. https://doi.org/10.9734/arrb/2020/v35i730244



8

Gorgini Shabankareh, H., Khorasaninejad, S., Soltanloo, H., & Shariati, V. (2021).
Physiological response and secondary metabolites of three lavender genotypes
under water deficit. Scientific Reports, 11(1), 19164.
https://doi.org/10.1038/s41598-021-98750-x

Gorguette, R. M.-P,, Silva, C. S. da, Souza, T. M., & Pereira, J. (2024). New reports of
species of Chaetomium and Humicola to Bahia state and Brazil. Rodriguésia, 75.
https://doi.org/10.1590/2175-7860202475078

Govers, F. (2024). Chapter 15 - Diseases caused by Oomycetes. In R. P. Oliver (Ed.),
Agrios’ Plant Pathology (Sixth Edition) (Sixth Edit, pp. 435-463). Academic Press.
https://doi.org/https://doi.org/10.1016/B978-0-12-822429-8.00015-7

Gowda, P. S. B., & Bhat, S. S. (1988). In vitro effects of metalaxyl on Peronosclerospora
sorghi and sorghum callus. Transactions of the British Mycological Society, 91(3),
403-408. https://doi.org/10.1016/S0007-1536(88)80115-3

Gupta, A. K., Verma, J., Srivastava, A., Srivastava, S., & Prasad, V. (2022).
Pseudomonas aeruginosa isolate PM1 effectively controls virus infection and
promotes growth in  plants. Archives of Microbiology, 204(8).
https://doi.org/10.1007/s00203-022-03105-3

Gupta, S., Choudhary, M., Singh, B., Singh, R., Dhar, M. K., & Kaul, S. (2022). Diversity
and biological activity of fungal endophytes of Zingiber officinale Rosc. with
emphasis on Aspergillus terreus as a biocontrol agent of its leaf spot. Biocatalysis
and Agricultural Biotechnology, 39, 102234.
https://doi.org/10.1016/j.bcab.2021.102234

Habig, J., Labuschagne, J., Marais, M., Swart, A., & Claassens, S. (2018). The effect of
a medic-wheat rotational system and contrasting degrees of soil disturbance on
nematode functional groups and soil microbial communities. Agriculture,
Ecosystems & Environment, 268, 103-114.
https://doi.org/10.1016/j.agee.2018.09.013

Hadi Syahputra, M., & Anhar, A. (n.d.). Isolasi Trichoderma spp. dari beberapa rizosfer
tanaman padi asal solok (isolation Trichoderma spp. from some rizosphere rice
plants solok). In Berkala llmiah Bidang Biologi (Vol. 1).

Halo, B. A., Al-Yahyai, R. A., & Al-Sadi, A. M. (2018). Aspergillus terreus Inhibits Growth
and Induces Morphological Abnormalities in Pythium aphanidermatum and
Suppresses Pythium-Induced Damping-Off of Cucumber. Frontiers in Microbiology,
9. https://doi.org/10.3389/fmicb.2018.00095

Hammad, M., Guillemette, T., Alem, M., Bastide, F., & Louanchi, M. (2021). First report of
three species of Trichoderma isolated from the rhizosphere in Algeria and the high
antagonistic effect of Trichoderma brevicompactum to control grey mould disease
of tomato. Egyptian Journal for Biological Pest Control, 4.

Hardiyanti, S., Soekarno, B. P. W., & Yuliani, T. S. (2018). Kemampuan Mikrob Endofit
dan Rizosfer Tanaman Karet dalam Mengendalikan Rigidoporus lignosus. Jurnal
Fitopatologi Indonesia, 13(5), 153. https://doi.org/10.14692/jfi.13.5.153

Hartman, K., van der Heijden, M. G. A., Wittwer, R. A., Banerjee, S., Walser, J. C., &
Schlaeppi, K. (2018). Cropping practices manipulate abundance patterns of root



and soil microbiome members paving the way to smart farming. Microbiome, 6(1).
https://doi.org/10.1186/s40168-017-0389-9

Hazarika, D. J., Kakoti, M., Boro, R. C., & Bhattacharyya, A. (2022). Biocontrol
applications of microbial metabolites. In Biocontrol Mechanisms of Endophytic
Microorganisms (pp. 181-216). Elsevier. https://doi.org/10.1016/B978-0-323-
88478-5.00010-9

Hegazy, M. G. A,, Gad, M., Lamlom, S. F,, Teiba, I. I., Al-Bedak, O. A. M., Ali, M. M.,
Alhomaidi, E., Al Tami, M. S., Yousef, A. F., & Ali, W. M. (2025). Improved resistance
to basal rot disease and promotion of onion plant growth by Aspergillus terreus-
mediated silver nanoparticles. Electronic Journal of Biotechnology, 77, 24-34.
https://doi.org/10.1016/j.ejbt.2025.05.003

Herrmann, K. M., & Weaver, L. M. (1999). The shikimate pathway. Annual Review of
Plant  Physiology —and Plant Molecular Biology, 50(1), 473-503.
https://doi.org/10.1146/annurev.arplant.50.1.473

Hikmahwati, Kuswinanti, T., & Melina. (2011). Karakterisasi Morofologi
Peronosclerospora spp. Penyebab Penyakit Bulai pada tanaman Jagung di
Beberapa Daerah di Indonesia. Fitomedika, 7(3), 159-161.

Hikmahwati, Kuswinanti, T., & Melina. (2018). Karakterisasi Molekuler Isolat-Isolat
Penyebab Bulai (Peronosclerospora spp) Pada Tanaman Jagung Berbasis Simple
Sequence Repeat (SSR). Agrovital, 3(1), 1-7.

Horner, A., Browett, S. S., & Antwis, R. E. (2019). Mixed-Cropping Between Field Pea
Varieties Alters Root Bacterial and Fungal Communities. Scientific Reports, 9(1).
https://doi.org/10.1038/s41598-019-53342-8

Hu, L., Tan, X,, Lu, L., Meng, X., Li, Y., & Yao, H. (2024). DNA-SIP delineates unique
microbial communities in the rhizosphere of the hyperaccumulator Sedum alfredii
which are beneficial to Cd phytoextraction. Ecotoxicology and Environmental
Safety, 272(April 2023), 116016. https://doi.org/10.1016/j.ecoenv.2024.116016

Hugenholtz, P, & Gene, W. T. (2008). Why the “meta” in metagenomics?
www.genomesonline.org.

Hunter, H. L. B. and B. B. (2006). llustrated Genera of Imperfect Fungi (fourth). The
American Phytopatological Society.

Huo, C., Zhang, J., Yang, X., Li, X,, Su, Y., & Chen, Z. (2024). Dry season irrigation
promotes nutrient cycling by reorganizing Eucalyptus rhizosphere microbiome.
Science of the Total Environment, 954(June).
https://doi.org/10.1016/j.scitotenv.2024.176307

Hussain, M., Kiran, S., Sayed, |., Khazir, J., Magbool, T., Ibrahim, M., Kaur, S., Mir, B. A.,
& Rahi, P. (2024). Altitude-dependent influence of Artemisia brevifolia on its
rhizosphere microbiome in Ladakh region of the Western Himalayas. Rhizosphere,
30(June), 100918. https://doi.org/10.1016/j.rhisph.2024.100918

Hussein, F. A. H.,, & Owied, O. A. R. (2024). Efficiency evaluation of ordinary and
nanoscale extracts of Agaricus bisporus. on inhibition mycelial growth and aflatoxin
production of Aspergillus flavus in maize grain. Journal of Stored Products
Research, 108(May), 102374. https://doi.org/10.1016/j.jspr.2024.102374



10

Imran, M., Abo-Elyousr, K. A. M., Mousa, M. A. A, & Saad, M. M. (2023). Use of
Trichoderma culture filtrates as a sustainable approach to mitigate early blight
disease of tomato and their influence on plant biomarkers and antioxidants
production. Frontiers in Plant Science, 14.
https://doi.org/10.3389/fpls.2023.1192818

Jaklitsch, W., & Voglmayr, H. (2010). Nectria eustromatica sp. nov., an exceptional
species with a hypocreaceous stroma. Mycologia, 103, 209-218.
https://doi.org/10.3852/10-178

Jatnika, W., Abadi, A., & Aini AQ. (2013). pengaruh aplikasi Bacillus sp. dan
Pseudomonas sp. terhadap perkembangan penyakit bulai yang disebabkan oleh
jamur patogen Peronosclerospora maydis pada tanaman jagung. HPT, 1(4), 19—
29.

Javed, S., Mahmood, Z., Khan, K. M., Sarker, S. D., Javaid, A., Khan, |. H., & Shoaib, A.
(2021). Lupeol acetate as a potent antifungal compound against opportunistic
human and phytopathogenic mold Macrophomina phaseolina. Scientific Reports,
11(1), 8417. hitps://doi.org/10.1038/s41598-021-87725-7

Jayaraj, J., Radhakrishnan, N. V., & Velazhahan, R. (2006). Development of formulations
of Trichoderma harzianum strain M1 for control of damping-off of tomato caused by
Pythium aphanidermatum. Archives of Phytopathology and Plant Protection, 39(1),
1-8. https://doi.org/10.1080/03235400500094720

Ji, Z., Liu, Z., Han, Y., & Sun, Y. (2022). Exogenous dopamine promotes photosynthesis
and carbohydrate metabolism of downy mildew-infected cucumber. Scientia
Horticulturae, 295, 110842. https://doi.org/10.1016/j.scienta.2021.110842

Jing, M., Wang, J., Zhang, G., Ou, X., Wu, N., & Yao, K. (2025). Exploring the synergistic
effects of soil nutrients, rhizosphere fungi, and endophytic fungi on the shaping of
root metabolites in Angelica sinensis (Oliv.) Diels. Fungal Biology, 129(1), 101533.
https://doi.org/10.1016/j.funbio.2024.101533

Kachroo, A., Fu, D.-Q., Havens, W., Navarre, D., Kachroo, P., & Ghabrial, S. A. (2008).
An Oleic Acid—Mediated Pathway Induces Constitutive Defense Signaling and
Enhanced Resistance to Multiple Pathogens in Soybean. Molecular Plant-Microbe
Interactions®, 21(5), 564-575. https://doi.org/10.1094/MPMI-21-5-0564

Kalivas, A., Ganopoulos, 1., Psomopoulos, F., Grigoriadis, I., Xanthopoulou, A.,
Hatzigiannakis, E., Osathanunkul, M., Tsaftaris, A., & Madesis, P. (2017).
Comparative metagenomics reveals alterations in the soil bacterial community
driven by N-fertilizer and Amino 16® application in lettuce. Genomics Data, 14, 14—
17. https://doi.org/10.1016/j.gdata.2017.07.013

Karthikeyan, S. C., Velmurugan, S., Donio, M. B. S., Michaelbabu, M., & Citarasu, T.
(2014). Studies on the antimicrobial potential and structural characterization of fatty
acids extracted from Sydney rock oyster Saccostrea glomerata. Annals of Clinical
Microbiology and Antimicrobials, 13(1), 332.

Kaur, M., Kaur, R., & Sodhi, H. S. (2022). Utilization of omics approaches for underpinning
plant-microbe interaction. In New and Future Developments in Microbial
Biotechnology and Bioengineering: Sustainable Agriculture: Advances in Microbe-
based Biostimulants (pp. 217-242). https://doi.org/10.1016/B978-0-323-85577-
8.00009-3



Kavitha, R., & Umesha, S. (2007). Prevalence of bacterial spot in tomato fields of
Karnataka and effect of biological seed treatment on disease incidence. Crop
Protection, 26(7), 991-997. https://doi.org/10.1016/j.cropro.2006.09.007

Kayathiri, C., Balu, A. R., Suganya, M., Vinitha, G., Delci, Z., Balamurugan, S., Karthika,
M., Anitha, S., & Prabavathi, A. (2022). BaZrO3 perovskite — A UV light mediated
congo red dye deactivator catalyst with good optical switching and antimicrobial
abilities green synthesized using Moringa oleifera leaf extract. Materials Science
and Engineering: B, 278, 115636.
https://doi.org/https://doi.org/10.1016/j.mseb.2022.1156 36

Keinath, A. P., & de Figueiredo Silva, F. (2022). Economic impacts of reduced fungicide
efficacy against downy mildew on slicing cucumber. Crop Protection, 155, 105934.
https://doi.org/10.1016/j.cropro.2022.105934

Ketta, H. A., & Hewedy, O. A. E. R. (2021). Biological control of Phaseolus vulgaris and
Pisum sativum root rot disease using Trichoderma species. Egyptian Journal of
Biological Pest Control, 31(1). https://doi.org/10.1186/s41938-021-00441-2

Killedar, R. S., Shindhe, P. S., Kage, V., & Joshi, R. (2025). GC-MS Analysis of
Dhanwanthari Taila: Identification of Bioactive Compounds Supporting its Analgesic
and Anti-Inflammatory Potential in Chronic Low Back Pain. Pharmacognosy
Research, 17(3).

Kim, D., Song, L., Breitwieser, F. P., & Salzberg, S. L. (2016). Centrifuge: Rapid and
sensitive classification of metagenomic sequences. Genome Research, 26(12),
1721-1729. https://doi.org/10.1101/gr.210641.116

Kim, H. C., Kim, K. H., Song, K., Kim, J. Y., & Lee, B. M. (2020). Identification and
validation of candidate genes conferring resistance to downy mildew in maize (Zea
mays L.). Genes, 11(2). https://doi.org/10.3390/genes11020191

Kitaya, S., Watanabe, A., Yaguchi, T., Nakade, J., Otani, H., Matsuda, Y., Kubo, T,
Azuma, T., lkehata, Y., Otani, H., Yamazaki, H., Miyashita, D., Tanaka, Y.,
Takahashi, Y., Zaimoku, Y., Oshima, M., Wada, T., Taniguchi, T., & Kanamori, H.
(2025). Pediatric pneumonia involving Penicillium rolfsii isolated from sputum
culture following a plunge pool near-drowning incident. Journal of Medical
Mycology, 35(4), 101589.
https://doi.org/https://doi.org/10.1016/j.mycmed.2025.101589

Kour, D., Kaur, T., Devi, R., Yadav, A., Singh, M., Joshi, D., Singh, J., Suyal, D. C., Kumar,
A., Rajput, V. D., Yadav, A. N., Singh, K., Singh, J., Sayyed, R. Z., Arora, N. K., &
Saxena, A. K. (2021). Beneficial microbiomes for bioremediation of diverse
contaminated environments for environmental sustainability: present status and
future challenges. In Environmental Science and Pollution Research (Vol. 28,
Number 20, pp. 24917-24939). https://doi.org/10.1007/s11356-021-13252-7

Kumar, M., Yadav, A. N., Saxena, R., Paul, D., & Tomar, R. S. (2021). Biodiversity of
pesticides degrading microbial communities and their environmental impact. In
Biocatalysis and Agricultural Biotechnology (Vol. 31).
https://doi.org/10.1016/j.bcab.2020.101883

Kuncharoen, N., Mhuantong, W., Chaiprom, U., Bunkoed, W., Chatnaparat, T., &
Suwannarat, S. (2025). Unlocking biosynthetic potential of sweet corn (Zea mays
L. var. saccharata) phyllosphere and rhizosphere through metagenomics and



12

metagenome-assembled genomes. Journal of Agriculture and Food Research, 24,
102494. https://doi.org/https://doi.org/10.1016/j.jafr.2025.102494

Kutschera, A., Dawid, C., Gisch, N., Schmid, C., Raasch, L., Gerster, T., Schaffer, M.,
Smakowska-Luzan, E., Belkhadir, Y., Vlot, A. C., Chandler, C. E., Schellenberger,
R., Schwudke, D., Ernst, R. K., Dorey, S., Huckelhoven, R., Hofmann, T., & Ranf,
S. (2019). Bacterial medium-chain 3-hydroxy fatty acid metabolites trigger immunity
in Arabidopsis plants. Science, 364(6436), 178-181.
https://doi.org/10.1126/science.aau1279

Lahlali, R., Ezrari, S., Radouane, N., Kenfaoui, J., Esmaeel, Q., El Hamss, H., Belabess,
Z., & Barka, E. A. (2022). Biological Control of Plant Pathogens: A Global
Perspective. In Microorganisms (Vol. 10, Number 3).
https://doi.org/10.3390/microorganisms10030596

Lakhdari, W., Benyahia, |., Bouhenna, M. M., Bendif, H., Khelafi, H., Bachir, H., Ladjal,
A., Hammi, H., Mouhoubi, D., Khelil, H., Alomar, T. S., AIMasoud, N., Boufafa, N.,
Boufahja, F., & Dehliz, A. (2023). Exploration and Evaluation of Secondary
Metabolites from Trichoderma harzianum: GC-MS Analysis, Phytochemical
Profiling, Antifungal and Antioxidant Activity Assessment. Molecules, 28(13), 5025.
https://doi.org/10.3390/molecules28135025

Lalid Kumar, S. P., Latha, M. R., Janaki, P., Parameswari, E., Kalaiselvi, T.,
Senthamilselvi, D., & Krishnan, R. (2024). Sustainable farming practices enhance
bacterial diversity and nutrient levels in sorghum rhizosphere soil. Rhizosphere,
32(October), 100967. https://doi.org/10.1016/j.rhisph.2024.100967

Lasmini, S. A., Edy, N., Yunus, M., Nasir, B. H., & Khasanah, N. (2022). effect of the
combined application of manure compost and Trichoderma sp. on production
parameters and stem rot disease incidence of shallot. Chilean Journal of
Agricultural and Animal Sciences, 38(3), 335-344.
https://doi.org/10.29393/CHJAA38-310HVL10031

Latif, S., Kousar, R., Fatima, A., Khan, N., & Fatimah, H. (2025). Internal transcribed
spacer metagenomics data unravelling the core fungal community structure
residing the wheat and maize rhizosphere. Data in Brief, 58, 111269.
https://doi.org/10.1016/j.dib.2025.111269

Le, L., Chethana, K., Zhao, Q., Su, H.-L., Cuijinyi, L., Thiyagaraja, V., Alotibi, F., & Hyde,
K. (2025). Four new species of Erioscyphella (Leotiomycetes, Helotiales) from
southwestern China. MycoKeys, 114, 29-48.
https://doi.org/10.3897/mycokeys.114.138647

Lei, Z., Chen, X,, Cao, F.,, Guo, Q., & Wang, J. (2022). Efficient saccharification of Lycium
barbarum leaf biomass by using enzyme cocktails produced by a novel fungus
Aspergillus costaricensis LS18. Journal of Environmental Management, 321.
https://doi.org/10.1016/j.jenvman.2022.115969

Lewin, S., Wende, S., Wehrhan, M., Verch, G., Ganugi, P., Sommer, M., & Kolb, S. (2024).
Cereals rhizosphere microbiome undergoes host selection of nitrogen cycle guilds
correlated to crop productivity. Science of the Total Environment, 911, 168794.
https://doi.org/10.1016/j.scitotenv.2023.168794

Li, C., Wu, Y., Li, L., Zhao, C., Li, B., Wu, Y., Wang, H., & Yan, Z. (2023). Different
techniques reveal the difference of community structure and function of fungi from



root and rhizosphere of Salvia miltiorrhiza Bunge. Plant Biology, 25(6), 848-859.
https://doi.org/10.1111/plb.13556

Li, H., Li, C., Song, X, Liu, Y., Gao, Q., Zheng, R, Li, J., Zhang, P., & Liu, X. (2022).
Impacts of continuous and rotational cropping practices on soil chemical properties
and microbial communities during peanut cultivation. Scientific Reports, 12(1).
https://doi.org/10.1038/s41598-022-06789-1

Li, P, He, C., Li, G., Ding, P., Lan, M., Gao, Z., & Jiao, Y. (2020). Biological pretreatment
of corn straw for enhancing degradation efficiency and biogas production.
Bioengineered, 11(1), 2561-260. https://doi.org/10.1080/21655979.2020.1733733

Li, Q., Lin, W., Zhang, X., Wang, M., Zheng, Y., Wang, X., Gao, G, Li, Y., Zhao, D., &
Zhang, C. (2024). Transcriptomics integrated with metabolomics reveal the
competitive relationship between co-cultured Trichoderma asperellum HG1 and
Bacillus  subtilis  Tpb55.  Microbiological  Research, 280, 127598.
https://doi.org/10.1016/j.micres.2023.127598

Li, Y, Li, J,, Li, S., Zhang, X., & Xie, X. (2022). Effects of different composting methods
on Enteromorpha: Maturity, nutrients, and organic carbon transformation. Journal
of Cleaner Production, 380. https://doi.org/10.1016/j.jclepro.2022.135073

Li, Y., Sun, R., Yu, J., Saravanakumar, K., & Chen, J. (2016). Antagonistic and Biocontrol
Potential of Trichoderma asperellum ZJSX5003 Against the Maize Stalk Rot
Pathogen Fusarium graminearum. Indian Journal of Microbiology, 56(3), 318-327.
https://doi.org/10.1007/s12088-016-0581-9

Lian, W.-H., Li, M.-X,, Yue, L.-X., Li, S., Lin, Z.-L., Hu, C.-J., Han, J.-R., Li, W.-J., & Dong,
L. (2024). Agricultural management reshaped the diversity patterns and community
assembly of rhizosphere bacterial communities in a desert farming system. Applied
Soil Ecology, 203, 105656.
https://doi.org/https://doi.org/10.1016/j.apsoil.2024.105656

Liang, Z.-W., Guan, Y.-H., Lv, Z., Yang, S.-C., Zhao, M., & Chen, J.-W. (2025).
Metagenomics reveals an interaction among rhizosphere microbial community, soil
properties and active ingredients in a medicinal crop Panax notoginseng. Journal
of Ginseng Research, 100918. https://doi.org/10.1016/j.jgr.2025.11.006

Lichtner, F. J., Jurick, W. M., Bradshaw, M., Broeckling, C., Bauchan, G., & Broders, K.
(2022a). Penicillium raperi, a species isolated from Colorado cropping soils, is a
potential biological control agent that produces multiple metabolites and is
antagonistic against postharvest phytopathogens. Mycological Progress, 21(7), 62.
https://doi.org/10.1007/s11557-022-01812-1

Lichtner, F. J., Jurick, W. M., Bradshaw, M., Broeckling, C., Bauchan, G., & Broders, K.
(2022b). Penicillium raperi, a species isolated from Colorado cropping soils, is a
potential biological control agent that produces multiple metabolites and is
antagonistic against postharvest phytopathogens. Mycological Progress, 21(7), 62.
https://doi.org/10.1007/s11557-022-01812-1

Limdolthamand, S., Songkumarn, P., Suwannarat, S., Jantasorn, A., & Dethoup, T.
(2023). Biocontrol efficacy of endophytic Trichoderma spp. in fresh and dry powder
formulations in controlling northern corn leaf blight in sweet corn. Biological Control,
181. https://doi.org/10.1016/j.biocontrol.2023.105217



14

Lin, X., Zhou, X., Wang, F,, Liu, K., Yang, B, Yang, X., Peng, Y., Liu, J., Ren, Z., & Liu, Y.
(2012). A New Cytotoxic Sesquiterpene Quinone Produced by Penicillium sp.
F00120 Isolated from a Deep Sea Sediment Sample. Marine Drugs, 10(1), 106—
115. https://doi.org/10.3390/md 10010106

Liu, F., Li, X., Hu, H., Li, J., Du, G,, Yang, Y., Tang, K., Li, E., Li, H., & Chen, L. (2023).
Hemp (Cannabis sativa L.) Interruption Cultivation Evidently Decreases the
Anthracnose in the Succeeding Crop Chilli (Capsicum annuum L.). Agronomy,
13(5). https://doi.org/10.3390/agronomy13051228

Liu, L., Guan, X., He, M., Liu, C., Cai, B., Hu, G., Wu, B., Wang, Y., & Chen, X. (2022).
Optimization of raw materials ratio using aerobic composting method to
synergistically treat a variety of wine industry solid waste. Food and Fermentation
Industries, 48(5), 116—122. https://doi.org/10.13995/j.cnki.11-1802/ts.028847

Liu, M., Wei, Y., Lian, L., Wei, B., Bi, Y., Liu, N., Yang, G., & Zhang, Y. (2023). Macrofungi
promote SOC decomposition and weaken sequestration by modulating soil
microbial function in temperate steppe. Science of the Total Environment, 899.
https://doi.org/10.1016/j.scitotenv.2023.165556

Loc, N. H., Huy, N. D., Quang, H. T,, Lan, T. T., & Thu Ha, T. T. (2020). Characterisation
and antifungal activity of extracellular chitinase from a biocontrol fungus,
Trichoderma asperellum PQ34. Mycology, 11(1), 38-48.
https://doi.org/10.1080/21501203.2019.1703839

Lukman, R., Afifuddin, A., & LuUbberstedt, T. (2016). Tracing the signature of
Peronosclerospora maydis in maize seeds. Australasian Plant Pathology, 45(1),
73-82. https://doi.org/10.1007/s13313-015-0390-3

Lutfia, A., Munir, E., Yurnaliza, Y., Basyuni, M., & Oku, H. (2024). Chemical profiling of
fungal metabolites via the OSMAC approach: Novel identification of Brianthein W
from an endophytic fungus, Hypomontagnella monticulosa Zg15SU. Current
Research in Microbial Sciences, 7, 100288.
https://doi.org/10.1016/j.crmicr.2024.100288

Makhloufi, S., Makhloufi, A., & Chebloune, Y. (2023). Isolation of a new Aspergillus
iranicus strain from the soil of southwestern Algeria exhibiting potential palm date-
cellulose degrading activity. South Asian Journal of Experimental Biology, 13(2),
80-91. https://doi.org/10.38150/sajeb.13(2).p80-91

Mallikharjuna Rao, K. L. N., Siva Raju, K., & Ravisankar, H. (2016). Cultural conditions
on the production of extracellular enzymes by Trichoderma isolates from tobacco
rhizosphere. Brazilian Journal of  Microbiology, 47(1), 25-32.
https://doi.org/10.1016/j.bjm.2015.11.007

Mao, T., & Jiang, X. (2021). Changes in microbial community and enzyme activity in soil
under continuous pepper cropping in response to Trichoderma hamatum MHT 1134
application. Scientific Reports, 11(1). https://doi.org/10.1038/s41598-021-00951-x

Martinez-Garcia, L. B., Richardson, S. J., Tylianakis, J. M., Peltzer, D. A., & Dickie, I. A.
(2015). Host identity is a dominant driver of mycorrhizal fungal community
composition during ecosystem development. New Phytologist, 205(4), 1565—-1576.
https://doi.org/10.1111/nph.13226



Marusich, E., Mohamed, H., Afanasey, Y., & Leonov, S. (2020). Fatty Acids from Hermetia
illucens Larvae Fat Inhibit the Proliferation and Growth of Actual Phytopathogens.
Microorganisms, 8(9), 1423. https://doi.org/10.3390/microorganisms8091423

Maruyama, C. R., Bilesky-José€, N., de Lima, R., & Fraceto, L. F. (2020). Encapsulation
of Trichoderma harzianum Preserves Enzymatic Activity and Enhances the
Potential for Biological Control. Frontiers in Bioengineering and Biotechnology, 8.
https://doi.org/10.3389/fbioe.2020.00225

Mati¢, S., Spadaro, D., Garibaldi, A., & Gullino, M. L. (2014). Antagonistic yeasts and
thermotherapy as seed treatments to control Fusarium fujikuroi on rice. Biological
Control, 73, 59—67. https://doi.org/10.1016/j.biocontrol.2014.03.008

Mauch-Mani, B., Baccelli, I., Luna, E., & Flors, V. (2017). Defense Priming: An Adaptive
Part of Induced Resistance. Annual Review of Plant Biology, 68(1), 485-512.
https://doi.org/10.1146/annurev-arplant-042916-041132

Melchor, D. J. H., Ronald, F.-C., Pablo A, L., R, F.-R. M., Gracia-Avila, J., De, C., &
Alarcon, A. (2021). Qualitative and Quantitative Enzymatic Profile of Native
Trichoderma Strains and Biocontrol Potensial Against Fusarium oxysporum f.sp
cubenses Race 1. JMBFS.

Méndez-Bravo, A., Herrera-Cornelio, L. C., Garcia-Toscano, D. F., Kiel-Martinez, A. L.,
Guevara-Avendano, E., Ramirez-Vazquez, M., Pérez-Bautista, Y., Méndez-Bravo,
A., & Reverchon, F. (2023). Beneficial effects of selected rhizospheric and
endophytic bacteria, inoculated individually or in combination, on non-native host
plant development. Rhizosphere, 26, 100693.
https://doi.org/10.1016/J.RHISPH.2023.100693

Mirsam, H., Kalqutny, S. H., Suriani, Aqil, M., Azrai, M., Pakki, S., Muis, A., Djaenuddin,
N., Rauf, A. W., & Muslimin. (2021a). Indigenous fungi from corn as a potential plant
growth promoter and its role in Fusarium verticillioides suppression on corn.
Heliyon, 7(9), e07926. https://doi.org/10.1016/j.heliyon.2021.e07926

Mirsam, H., Kalqutny, S. H., Suriani, Aqil, M., Azrai, M., Pakki, S., Muis, A., Djaenuddin,
N., Rauf, A. W., & Muslimin. (2021b). Indigenous fungi from corn as a potential plant
growth promoter and its role in Fusarium verticillioides suppression on corn.
Heliyon, 7(9). https://doi.org/10.1016/j.heliyon.2021.e07926

Mirsam, H., Suriani, Aqil, M., Azrai, M., Efendi, R., Muliadi, A., Sembiring, H., & Azis, A.
I. (2022). Molecular characterization of indigenous microbes and its potential as a
biological control agent of Fusarium stem rot disease (Fusarium verticillioides) on
maize. Heliyon, 8(12). https://doi.org/10.1016/j.heliyon.2022.e11960

Mirsam, H., Suriani, Kurniawati, S., Purwanto, O. D., Muis, A., Pakki, S., Tenrirawe, A.,
Nonci, N., Herawati, Muslimin, & Azrai, M. (2023). In vitro inhibition mechanism of
Trichoderma asperellum isolates from corn against Rhizoctonia solani causing
banded leaf and sheath blight disease and its role in improving the growth of corn
seedlings. Egyptian Journal of Biological Pest Control, 33(1), 95.
https://doi.org/10.1186/s41938-023-00729-5

Mirsam, H., Suriani, Kurniawati, S., Purwanto, O. D., Nugraha, Y., Uge, E., Yusnawan,
E., Anshori, M. F., & Azrai, M. (2025). Bioefficacy of Trichoderma asperellum and
Penicillium raperi filtrate culture consortium for suppressing bacterial stalk rot
disease (Dickeya zeae) and improving the initial growth of corn seedlings. Egyptian



16

Journal of Biological Pest Control, 35(1), 10. https://doi.org/10.1186/s41938-024-
00827-y

Mirsam, H., Suriani, Muis, A., Pakki, S., Nonci, N., Kurniawati, S., Purwanto, O., & Azrai,
M. (2024). Plant growth-promoting indigenous fungi from maize as biological control
agents of Fusarium verticillioides and its role to improve maize seed germination.
International Conference on fFood and Agricultural Sciences, 1-10.
https://doi.org/https://doi.org/10.1063/5.0183937

Mishra, S., Srivastava, A., Singh, A., Pandey, G. C., & Srivastava, G. (2024). An overview
of symbiotic and pathogenic interactions at the fungi-plant interface under
environmental constraints. Frontiers in Fungal Biology, 5.
https://doi.org/10.3389/ffunb.2024.1363460

Mitter, B., Pfaffenbichler, N., Flavell, R., Compant, S., Antonielli, L., Petric, A., Berninger,
T., Naveed, M., Sheibani-Tezerji, R., Maltzahn, G. von, & Sessitsch, A. (2017). A
new approach to modify plant microbiomes and traits by introducing beneficial
bacteria at flowering into progeny seeds. Frontiers in Microbiology, 8(JAN).
https://doi.org/10.3389/fmicb.2017.00011

Molefe, R. R., Amoo, A. E., & Babalola, O. O. (2021). Metagenomic insights into the
bacterial community structure and functional potentials in the rhizosphere soil of
maize  plants. Journal  of  Plant Interactions, 16(1), 258-269.
https://doi.org/10.1080/17429145.2021.1936228

Ms, M., Sa, N., & G, V. (2025). Efficacy of Pseudomonas aeruginosa and Trichoderma
asperellum in promoting plant growth and suppression of Ganoderma boninense
disease infestations in oil palm. Physiological and Molecular Plant Pathology, 138,
102662. https://doi.org/10.1016/j.pmpp.2025.102662

Muimba-Kankolongo, A. (2018). Chapter 8 - Cereal Production. In A. Muimba-
Kankolongo (Ed.), Food Crop Production by Smallholder Farmers in Southern
Africa (pp. 73—121). Academic Press. https://doi.org/https://doi.org/10.1016/B978-
0-12-814383-4.00008-6

Muis, A., Pabendon, M. B., Nonci, N., Wahyu Purbowasito Setyo Waskito, dan, Penelitian
Tanaman Serealia JI Ratulangi, B., & Selatan, S. (2013). Keragaman Genetik
Peronosclerospora maydis Penyebab Bulai pada Jagung Berdasarkan Analisis
Marka SSR. Penelitian Pertanian Tanaman Pangan, 32(3), 139-147.
www.powermarker.net

Muis A., Suriani, Septian H.K, & Nurnina N. (2018). Penyakit Bulai pada Tanaman Jagung
dan Upaya Pengendaliannya.

Mukherjee, P. K., Mendoza-Mendoza, A., Zeilinger, S., & Horwitz, B. A. (2022).
Mycoparasitism as a mechanism of Trichoderma-mediated suppression of plant
diseases. In  Fungal Biology Reviews (Vol. 39, pp. 15-33).
https://doi.org/10.1016/j.fbr.2021.11.004

Nandeeshkumar, P., Sudisha, J., Ramachandra, K. K., Prakash, H. S., Niranjana, S. R,,
& Shekar, S. H. (2008). Chitosan induced resistance to downy mildew in sunflower
caused by Plasmopara halstedii. Physiological and Molecular Plant Pathology,
72(4-6), 188—-194. https://doi.org/10.1016/j.pmpp.2008.09.001



Nandhini, M., Rajini, S. B., Udayashankar, A. C., Niranjana, S. R., Lund, O. S., Shetty, H.
S., & Prakash, H. S. (2018). Diversity, plant growth promoting and downy mildew
disease suppression potential of cultivable endophytic fungal communities
associated with  pearl millet. Biological Control, 127, 127-138.
https://doi.org/10.1016/j.biocontrol.2018.08.019

Nandhini, M., Rajini, S. B., Udayashankar, A. C., Niranjana, S. R., Lund, O. S., Shetty, H.
S., & Prakash, H. S. (2019). Biofabricated zinc oxide nanoparticles as an eco-
friendly alternative for growth promotion and management of downy mildew of pearl
millet. Crop Protection, 121, 103—112. https://doi.org/10.1016/j.cropro.2019.03.015

Nandini, B., Geetha, N., Prakash, H. S., & Hariparsad, P. (2021). Natural uptake of anti-
oomycetes Trichoderma produced secondary metabolites from pearl millet
seedlings — A new mechanism of biological control of downy mildew disease.
Biological Control, 156, 104550. https://doi.org/10.1016/j.biocontrol.2021.104550

Nguyen, P. A., Strub, C., Fontana, A., & Schorr-Galindo, S. (2017). Crop molds and
mycotoxins: Alternative management using biocontrol. In Biological Control (Vol.
104, pp. 10-27). Academic Press Inc.
https://doi.org/10.1016/j.biocontrol.2016.10.004

Nguyen, T. T. T., Paul, N. C., & Lee, H. B. (2016). Characterization of Paecilomyces
variotii and Talaromyces amestolkiae in Korea Based on the Morphological
Characteristics and Multigene Phylogenetic Analyses. Mycobiology, 44(4), 248—
259. https://doi.org/10.5941/MYCO0.2016.44.4.248

Nguyen, V. T. (2021). Microwave-assisted extraction for maximizing the yield of phenolic
compounds and antioxidant capacity from cacao pod husk (Theobroma cacao L.).
Current Nutrition and Food Science, 17(2), 225-237.
https://doi.org/10.2174/1573401316999200503032017

Nisa, H., Kamili, A. N., Nawchoo, I. A., Shafi, S., Shameem, N., & Bandh, S. A. (2015).
Fungal endophytes as prolific source of phytochemicals and other bioactive natural
products: A review. Microbial Pathogenesis, 82(April), 50-59.
https://doi.org/10.1016/j.micpath.2015.04.001

Nurulita, Y., Yuharmen, Y., Nenci, N., Mellani, A. O., & Nugroho, T. T. (2020). Metabolit
Sekunder Sekresi Jamur Penicillium spp. Isolat Tanah Gambut Riau sebagai
Antijamur  Candida albicans. Chimica et Natura Acta, 8(3), 133.
https://doi.org/10.24198/cna.v8.n3.32452

Nygaard, A. B, Tunsjg, H. S., Meisal, R., & Charnock, C. (2020). A preliminary study on
the potential of Nanopore MinlON and lllumina MiSeq 16S rRNA gene sequencing
to characterize building-dust microbiomes. Scientific Reports, 10(1), 3209.
https://doi.org/10.1038/s41598-020-59771-0

Organo, N. D., Granada, S. M. J. M., Pineda, H. G. S., Sandro, J. M., Nguyen, V. H,, &
Gummert, M. (2022). Publisher Correction: Assessing the potential of a
Trichoderma-based compost activator to hasten the decomposition of incorporated
rice straw (Scientific Reports, (2022), 12, 1, (448), 10.1038/s41598-021-03828-1).
In Scientific Reports (Vol. 12, Number 1). https://doi.org/10.1038/s41598-022-
05490-7

Oyekemi, Akinmusire, O., & Olawale, O. I. (2021). Morphometric and Genomic
Characterization of Toxigenic Aspergillus Isolates Associated with Poultry Feeds



18

and Feed Ingredients from Five Agro-Ecological Zones of Nigeria. Journal of
Advances in Microbiology, 29—43. https://doi.org/10.9734/jamb/2021/v21i730366

Pandurangan, P., Chanakya, B., RajaPrabu, N., Shobana, N. Uthralakshmi, S, S., &
Antony V Samrot. (2021). Evaluation of Antioxidants, Antidiabetic, Antiinflammatory
Active Compounds from Leptogium rivurale Through In-Vitro and In-Silico Studies.
Letters in Applied NanoBioScience, 11(4), 4192-4200.
https://doi.org/10.33263/LIANBS114.41924200

Pascale, A., Vinale, F., Manganiello, G., Nigro, M., Lanzuise, S., Ruocco, M., Marra, R.,
Lombardi, N., Woo, S. L., & Lorito, M. (2017). Trichoderma and its secondary
metabolites improve yield and quality of grapes. Crop Protection, 92, 176-181.
https://doi.org/10.1016/j.cropro.2016.11.010

Patel, R., Mehta, K., Prajapati, J., Shukla, A., Parmar, P., Goswami, D., & Saraf, M.
(2022). An anecdote of mechanics for Fusarium biocontrol by plant growth
promoting microbes. Biological Control, 174, 105012.
https://doi.org/https://doi.org/10.1016/j.biocontrol.2022.105012

Pedrero-Méndez, A., Cesarini, M., Mendoza-Salido, D., Petrucci, A., Sarrocco, S., Monte,
E., & Hermosa, R. (2025). Trichoderma strain-dependent direct and indirect
biocontrol of Fusarium head blight caused by Fusarium graminearum in wheat.
Microbiological Research, 296, 128153.
https://doi.org/10.1016/j.micres.2025.128153

Pieterse, C. M. J., de Jonge, R., & Berendsen, R. L. (2016). The Soil-Borne Supremacy.
In Trends in Plant Science (Vol. 21, Number 3, pp. 171-173). Elsevier Ltd.
https://doi.org/10.1016/j.tplants.2016.01.018

Portik, D. M., Brown, C. T., & Pierce-Ward, N. T. (2022). Evaluation of taxonomic
classification and profiling methods for long-read shotgun metagenomic sequencing
datasets. BMC Bioinformatics, 23(1), 541. https://doi.org/10.1186/s12859-022-
05103-0

Pradhan, D. A., Bagagoni, P., & Makandar, R. (2023a). Assessing rhizosphere
Trichoderma asperellum strains for root colonizing and antagonistic competencies
against Fusarium wilt through molecular and biochemical responses in castor.
Biological Control, 184, 105280. https://doi.org/10.1016/j.biocontrol.2023.105280

Pradhan, D. A., Bagagoni, P., & Makandar, R. (2023b). Assessing rhizosphere
Trichoderma asperellum strains for root colonizing and antagonistic competencies
against Fusarium wilt through molecular and biochemical responses in castor.
Biological Control, 184, 105280.
https://doi.org/10.1016/J.BIOCONTROL.2023.105280

Prasetyo, J., Ginting, C., Akin, H. M., Suharjo, R., Niswati, A., Afandi, A., Adiwijaya, R.,
Sudiono, & Nurdin, M. (2021). The effect of biological agent and botanical
fungicides on maize downy mildew. Biodiversitas, 22(4), 1652-1657.
https://doi.org/10.13057/biodiv/d220409

Pudjiwati, E. H., Kuswanto, Basuki, N., & Noor Sugiharto, A. (2013). Path analysis of
some leaf characters related to downy mildew resistance in maize. Agrivita, 35(2),
167-173. https://doi.org/10.17503/agrivita-2013-35-2-p167-173



Puspita, F., Ali, M., & Supriyadi. (2020). Kompatibilitas dan Daya Hambat Konsorsium
Trichoderma spp. Endofit terhadap Penyakit Busuk Buah Kakao Phytophthora
palmivora. Jurnal Agrikultura, 2020(2), 126—133.

Radhakrishnan, R., Kang, S.-M., Baek, I.-Y., & Lee, I.-J. (2014). Characterization of plant
growth-promoting traits of Penicillium species against the effects of high soil salinity
and root disease. Journal of Plant Interactions, 9(1), 754-762.
https://doi.org/10.1080/17429145.2014.930524

Ragavendran, C., Srinivasan, R., Kim, M., & Natarajan, D. (2018). Aspergillus terreus
(Trichocomaceae): A Natural, Eco-Friendly Mycoinsecticide for Control of Malaria,
Filariasis, Dengue Vectors and Its Toxicity Assessment Against an Aquatic Model
Organism Artemia nauplii. Frontiers in Pharmacology, 9.
https://doi.org/10.3389/fphar.2018.01355

Rajawat, M. V., Singh, S., & Saxena, A. (2014). A new spectrophotometric method for
quantification of potassium solubilized by bacterial cultures. Indian Journal of
Experimental Biology, 52, 261-266.

Rajesh, K., Ramya, V., Basha, S. A, Pushpavalli, S. N. C. V. L., & Aravind, K. (2023). In
vitro Compatibility of Trichoderma and Bacillus biocontrol agents with Different
Fungicides. International Journal of Environment and Climate Change, 13(9),
3340-3353. https://doi.org/10.9734/ijecc/2023/v13i92587

Rangel-Munoz, E. J., Valdivia-Flores, A. G., Moreno-Rico, O., Hernandez-Delgado, S.,
Cruz-Vazquez, C., De-Luna-Lopez, M. C., Quezada-Tristan, T., Ortiz-Martinez, R.,
& Mayek-Pérez, N. (2020). Caracterizacion de Aspergillus flavus y cuantificacion
de aflatoxinas en pienso y leche cruda de vacas en Aguascalientes, México.
Revista Mexicana de Ciencias Pecuarias, 11(2), 435-454,
https://doi.org/10.22319/rmcp.v11i2.5686

Rashad, Y. M., Abdalla, S. A., & Shehata, A. S. (2022). Aspergillus flavus YRB2 from
Thymelaea hirsuta (L.) Endl.,, a non-aflatoxigenic endophyte with ability to
overexpress defense-related genes against Fusarium root rot of maize. BMC
Microbiology, 22(1), 229. https://doi.org/10.1186/s12866-022-02651-6

Rashad, Y. M., EI-Sharkawy, H. H. A., El-kenawy, M. A, & Galilah, D. A. (2023). Kaolin
triggers defense-responsive genes in grapevines (cv. King Ruby seedless) to downy
mildew and enhances its vegetative development, production, and berries quality
standards. Scientia Horticulturae, 309, 111674.
https://doi.org/10.1016/j.scienta.2022.111674

Rasmann, S., & Turlings, T. C. J. (2016). Root signals that mediate mutualistic
interactions in the rhizosphere. In Current Opinion in Plant Biology (Vol. 32, pp. 62—
68). Elsevier Ltd. https://doi.org/10.1016/j.pbi.2016.06.017

Ravichandran, M., Al-zharani, M., Nasr, F. A., Alneghery, L. M., Kumar, T. T. A,
Sureshkumar, B. T, Anitha, R. E., Paul, F. R. E., Muthukumaran, M., &
Dineshkumar, R. (2025). Green algae-derived sulfated polysaccharide-capped
AgNPs with Decanoic and 9-Octadecenoic acid derivatives induce cytotoxicity via
PI3Ka/mTOR pathway in HepG2 cell line. International Journal of Biological
Macromolecules, 328, 147676. https://doi.org/10.1016/j.ijpbiomac.2025.147676

Rodriguez-Hernandez, A. A., Herrera-Alvarez, M., Zapata-Sarmiento, D. H., Becerra-
Martinez, E., Rodriguez-Monroy, M., & Sepulveda-Jiménez, G. (2023). Trichoderma



20

asperellum promotes the development and antioxidant activity of white onion
(Allium cepa L.) plants. Horticulture Environment and Biotechnology, 64(1), 25-39.
https://doi.org/10.1007/s13580-022-00467-x

Roopkhan, N., Chaianunporn, T., Chareonsudjai, S., & Chaianunporn, K. (2025).
Inhibitory effects of Trichoderma asperellum culture filtrates on pathogenic bacteria,
Burkholderia pseudomallei. Peerd, 13, €19051. https://doi.org/10.7717/peerj.19051

Rosmana, A., Junaid, M., Asman, A., Hanum, U. L., Maulydia, L., & Yusuf, K. (2023).
Trichoderma asperellum integrated with Fusarium decemcellulare and
Lasiodioplodia pseudotheobromae applications increase its colonisation in cacao
seedling tissues and suppression of leaf anthracnose disease. /IOP Conference
Series: Earth and Environmental Science, 1208(1). https://doi.org/10.1088/1755-
1315/1208/1/012020

Rossi, V., Caffi, T., Giosué, S., & Bugiani, R. (2008). A mechanistic model simulating
primary infections of downy mildew in grapevine. Ecological Modelling, 212(3),
480-491. https://doi.org/https://doi.org/10.1016/j.ecolmodel.2007.10.046

Ruangwong, O.-U., Wonglom, P., Suwannarach, N., Kumla, J., Thaochan, N.,
Chomnunti, P., Pitija, K., & Sunpapao, A. (2021). Volatile Organic Compound from
Trichoderma asperelloides TSU1: Impact on Plant Pathogenic Fungi. Journal of
Fungi, 7(3), 187. https://doi.org/10.3390/jof7030187

Sahur, A,, Ala, A., Patanjengi, B., & Syam’un, E. (2017). Isolation and Characterization of
Indigenous Rhizosphere Bacteria Producing Gibberellic Acid and Indole Acetic Acid
from Local Soybeans in South Sulawesi. International Journal of Advances in
Agricultural Science and Technology, 4(1), 7-15. www.ijaast.com

Sarangi, S., Swain, H., Adak, T., Bhattacharyya, P., Mukherjee, A. K., Kumar, G., &
Mehetre, S. T. (2021). Trichoderma-mediated rice straw compost promotes plant
growth and imparts stress tolerance. Environmental Science and Pollution
Research, 28(32), 44014—44027. https://doi.org/10.1007/s11356-021-13701-3

Sarma, M., Zorrilla-Fontanesi, Y., Uma, S., Vanderschuren, H., Swennen, R., & De
Coninck, B. (2025). Suppression of Fusarium wilt in banana and growth promotion
by the beneficial fungus Trichoderma asperellum TRC900 is cultivar-dependent.
Biological Control, 210, 105878.
https://doi.org/https://doi.org/10.1016/j.biocontrol.2025.105878

Saxena, A., Dey, R., Dube, S. P., & Raghuwanshi, R. (2025). Chapter 5 - Advances in
Trichoderma biology for biocontrol applications. In C. Manoharachary, H. B. Singh,
S. K. Singh, & Y. P. Sharma (Eds.), Biodiversity, Bioengineering, and Biotechnology
of Fungi (pp. 77-104). Academic Press.
https://doi.org/https://doi.org/10.1016/B978-0-443-13856-0.00017-8

Sessitsch, A, Pfaffenbichler, N., & Mitter, B. (2019).
MicrobiomeApplications from Labto Field: FacingComplexity. Trends in Plant
Science, 24(3), 191-194. https://doi.org/10.1016/j.tplants.2019.01.001

Sharaf, M. H., Abdelaziz, A. M., Kalaba, M. H., Radwan, A. A., & Hashem, A. H. (2022).
Antimicrobial, Antioxidant, Cytotoxic Activities and Phytochemical Analysis of
Fungal Endophytes Isolated from Ocimum Basilicum. Applied Biochemistry and
Biotechnology, 194(3), 1271-1289. https://doi.org/10.1007/s12010-021-03702-w



Shehabeldine, A. M., Abdelaziz, A. M., Abdel-Maksoud, M. A., El-Tayeb, M. A., Kiani, B.
H., & Hussein, A. S. (2024). Antimicrobial characteristics of endophytic Aspergillus
terreus and acute oral toxicity analysis. Electronic Journal of Biotechnology, 72, 1—
11. https://doi.org/https://doi.org/10.1016/j.ejbt.2024.07.003

Shi, X, Zhou, Y., Yang, J., Mei, D., Xu, L., Wang, S., & Laborda, P. (2025). Biocontrol
mechanisms of Paecilomyces spp. for the management of fungal plant diseases: a
review. Pest Management Science, 81, 4200-4219.
https://doi.org/10.1002/ps.8872

Shubakoyv, A. A., & Elkina, E. A. (2002). Production of polygalacturonases by filamentous
fungi Aspergillus niger ACM F-1119 and Penicillium dierckxii ACIM F-152.
Chemistry and Computational Simulation. Butlerov Communications, 7, 65—68.

Silaban, I. C., Lugman Qurata Aini, & Muhammad Akhid Syib’li. (2015). pengujian
konsorsium mikroba antagonis untukmengendalikan jamur Sclerotium rolfsii
penyebab penyakit rebahsemai pada kedelai (Glycine maxL.). Jurnal HPT, 3(2),
100-107.

Simoh, S., Zainal, A., & Ab Rahman, Z. (2014). Teknologi metabolomik dalam pertanian
(Metabolomic technology in agriculture). Buletin Teknologi MARDI, 5, 85-93.

Singh, A., Bajar, S., Devi, A., & Pant, D. (2021). An overview on the recent developments
in fungal cellulase production and their industrial applications. In Bioresource
Technology Reports (Vol. 14). https://doi.org/10.1016/j.biteb.2021.100652

Singh, A. G., Vani Praveena, M., Dharmateja, P., Panday, A., Gurjar, T., Singh, D., &
Vishnoi, M. (2025). Chapter 3 - Conventional breeding for biotic stress management
in horticultural crops. In A. Chandra Rai, V. P. Rai, A. Kumar, G. Santoyo, & L. C. B.
de Azevedo (Eds.), Biotic Stress Tolerance in Horticultural Crops (pp. 33-56).
Woodhead Publishing. https://doi.org/https://doi.org/10.1016/B978-0-443-27324-
7.00003-3

Singh, S., Shraboni, F. A., Islam, A. K. M. A., & Bhanu, A. N. (2025). Chapter Eleven -
Genetic engineering of rhizosphere microbes towards crop improvement. In Y. Chen
(Ed.), Rhizosphere Revelations: Microbial Strategies for Sustainable Agriculture
(Vol. 116, pp. 235-282). Academic Press.
https://doi.org/https://doi.org/10.1016/bs.abr.2025.04.001

Singh, S., Singh, A. K., Pradhan, B., Tripathi, S., Kumar, K. S., Chand, S., Rout, P. R., &
Shahid, M. K. (2024). Harnessing Trichoderma Mycoparasitism as a Tool in the
Management of Soil Dwelling Plant Pathogens. Microbial Ecology, 87(1), 158.
https://doi.org/10.1007/s00248-024-02472-2

Sofiana, F. D., Kuswinanti, T., Rosmana, A., & Ubaidillah, A. (2025). Trichoderma spp. as
biocontrol agent against cocoa fruit rot disease: An exploration from Ambon Island,
Maluku. /OP Conference Series: Earth and Environmental Science, 1469(1),
012018. https://doi.org/10.1088/1755-1315/1469/1/012018

Song, R,, Lv, B., He, Z., Li, H., & Wang, H. (2025). Rhizosphere metabolite dynamics in
continuous cropping of vineyards: Impact on microflora diversity and co-occurrence
networks. Microbiological Research, 296, 128134.
https://doi.org/10.1016/j.micres.2025.128134



22

Soni, R., Suyal, D. C., Sahu, B., & Phulara, S. C. (2021). Metagenomics: An Approach to
Unravel the Plant Microbiome and Its Function. Phytomicrobiome Interactions and
Sustainable Agriculture, 32—44. https://doi.org/10.1002/9781119644798.ch3

Srivastava, R., Mukerjee, A., & Verma, A. (2015). GC-MS Analysis of Phytocomponents
in, Pet Ether Fraction of Wrightia tinctoria Seed. Pharmacognosy Journal, 7(4),
249-253. https://doi.org/10.5530/pj.2015.4.7

Sudisha, J., Amruthesh, K. N., Deepak, S. A., Shetty, N. P., Sarosh, B. R., & Shekar
Shetty, H. (2005). Comparative efficacy of strobilurin fungicides against downy
mildew disease of pearl millet. Pesticide Biochemistry and Physiology, 81(3), 188—
197. https://doi.org/10.1016/j.pestbp.2004.08.001

Suganda T., A. S. R. (2020). Potensi jamur rizosfer bawang merah dalam menekan
Fusarium oxysporum f . sp . cepae , penyebab penyakit busuk umbi bawang merah
The potential of shallot rhizospheric fungi in suppressing Fusarium oxysporum f .
sp . cepae , the causal agent of basal rot di. Jurnal Kultivasi Vol. 19 (1) Maret 2020,
19(1), 1015-1022.

Sun, Z., Lin, M., Du, C., Hao, Y., Zhang, Y., & Wang, Z. (2022). The use of manure shifts
the response of a-diversity and network while not B-diversity of soil microbes to
altered irrigation regimes. Applied Soil Ecology, 174, 104423.
https://doi.org/10.1016/j.apsoil.2022.104423

Tarroum, M., Romdhane, W. Ben, Ali, A. A. M., Al-Qurainy, F., Al-Doss, A., Fki, L., &
Hassairi, A. (2021). Harnessing the rhizosphere of the halophyte grass aeluropus
littoralis for halophilic plant-growth-promoting fungi and evaluation of their
biostimulant activities. Plants, 10(4). https://doi.org/10.3390/plants10040784

Tartaglia, M., Ranauda, M. A., Falzarano, A., Maisto, M., Postiglione, A., Prigioniero, A.,
Scarano, P., Zuzolo, D., Sciarrillo, R., & Guarino, C. (2023). Metatranscriptomics of
pastures under drought stress show a rhizospheric meta-organism reshape.
Rhizosphere, 26, 100687. https://doi.org/10.1016/j.rhisph.2023.100687

Thangavel, T., Scott, J., Jones, S., Gugalothu, R., & Wilson, C. (2020). Effect of physio-
chemical seed treatments on opium poppy downy mildews caused by Peronospora
meconopsidis and P.  somniferi. PLOS ONE, 15(4), e0230801.
https://doi.org/10.1371/journal.pone.0230801

Thilagavathi, R., Nakkeeran, S., Balachandar, D., Raguchander, T., & Samiyappan, R.
(2021). Bacterial community analysis on Sclerotium-suppressive soil. Archives of
Microbiology, 203(7), 4539—-4548. https://doi.org/10.1007/s00203-021-02426-z

Tohge, T., Watanabe, M., Hoefgen, R., & Fernie, A. R. (2013). The evolution of
phenylpropanoid metabolism in the green lineage. Critical Reviews in Biochemistry
and Molecular Biology, 48(2), 123-152.
https://doi.org/10.3109/10409238.2012.758083

Tor, M., Wood, T., Webb, A., Gol, D., & McDowell, J. M. (2023). Recent developments in
plant-downy mildew interactions. Seminars in Cell & Developmental Biology.
https://doi.org/10.1016/j.semcdb.2023.01.010

Turaeva, B., Soliev, A., Eshboev, F., Kamolov, L., Azimova, N., Karimov, H.,
Zukhritdinova, N., & Khamidova, K. (2020). The use of three fungal strains in



producing of indole-3-acetic acid and gibberelllic acid. Plant Cell Biotechnology and
Molecular Biology, 21(35 36), 32—43.

Ulhag, M. A., & Masnilah, R. (2019). Pengaruh Penggunaan Beberapa Varietas dan
Aplikasi Pseudomonas fluorescens untuk Mengendalikan Penyakit Bulai
(Peronosclerospora maydis) pada Tanaman Jagung (Zea mays L.). Jurnal
Pengendalian Hayati, 2(1), 1. https://doi.org/10.19184/jph.v2i1.17131

Umadevi, P., Gopala Krishnan, S., Nagarajan, M., Manivannan, S., Vinod, K. K., & Singh,
A. K. (2024). Climate—resilient strategy for shortening the crop cycle in rice and the
host influenced rhizosphere microbiome. Rhizosphere, 30(December 2023),
100903. https://doi.org/10.1016/j.rhisph.2024.100903

Usha, S., & Padmavathi, T. (2013). Effect of plant growth promoting microorganisms from
rhizosphere of Piper nigrum L. International Journal of Pharma and Bio Sciences,
4(1), 835-846.

Uzuhashi, S., Okada, G., & Ohkuma, M. (2015). Four new Pythium species from aquatic
environments in Japan. Antonie van Leeuwenhoek, 107(2), 375-391.
https://doi.org/10.1007/s10482-014-0336-8

Vega-Gutiérrez, T. A., Lépez-Urquidez, G. A., Allende-Molar, R., Amarillas-Bueno, L. A,
Romero-Gémez, S. de J., & Lépez-Orona, C. A. (2019). Aggressiveness and
molecular characterization of Fusarium spp. associated with foot rot and wilt in
Tomato in Sinaloa, Mexico. 3 Biotech, 9(7), 276. https://doi.org/10.1007/s13205-
019-1808-3

Verma, |., Soni, S. K., & Singh, P. C. (2024). Trichoderma produces methyl jasmonate-
rich metabolites in the presence of Fusarium, showing biostimulant activity and wilt
resistance in tomatoes. Plant Physiology and Biochemistry, 215, 108953.
https://doi.org/10.1016/j.plaphy.2024.108953

Vilvest, J., John Milton, M. C., Yagoo, A., & Balakrishna, K. (2024). Investigation on the
mosquitocidal property of cis-13-Octadecenoic acid isolated from Andrographis
paniculata against Aedes aegypti and Culex quinquefasciatus (Diptera: Culicidae).
Journal of Asia-Pacific Entomology, 27(4), 102330.
https://doi.org/10.1016/j.aspen.2024.102330

Vinale, F., & Sivasithamparam, K. (2020). Beneficial effects of Trichoderma secondary
metabolites on crops. In Phytotherapy Research (Vol. 34, Number 11, pp. 2835—
2842). https://doi.org/10.1002/ptr.6728

Walters, D., Raynor, L., Mitchell, A., Walker, R., & Walker, K. (2004). Antifungal Activities
of Four Fatty Acids against Plant Pathogenic Fungi. Mycopathologia, 157(1), 87—
90. https://doi.org/10.1023/B:MYC0.0000012222.68156.2c

Wang, W., Meng, K., Gou, W., Chen, J., Deng, L., Ming, J., & Zeng, K. (2025).
Transcriptomics and metabolomics provide insights into the mechanisms of
softening in Agaricus bisporus due to infestation by Trichoderma harzianum.
International Journal of Food Microbiology, 443, 111414,
https://doi.org/10.1016/].ijfoodmicro.2025.111414

Wang, X., Zhang, J., Lu, X., Bai, Y., & Wang, G. (2024). Two diversities meet in the
rhizosphere: root specialized metabolites and microbiome. Journal of Genetics and
Genomics, 51(5), 467—478. https://doi.org/https://doi.org/10.1016/j.jgg.2023.10.004



24

Wang, Y., Zhao, Y., Bollas, A.,, Wang, Y., & Au, K. F. (2021). Nanopore sequencing
technology, bioinformatics and applications. In Nature Biotechnology (Vol. 39,
Number 11, pp. 1348-1365). Nature Research. https://doi.org/10.1038/s41587-
021-01108-x

Wani, A. K., Rahayu, F., Alkahtani, A. M., Alreshidi, M. A., Yadayv, K. K., Parnidi, Fauziah,
L., Murianingrum, M., Akhtar, N., Mufidah, E., Supriyadi, Rahayu, D. M., & Singh,
R. (2024). Metagenomic profiling of rhizosphere microbiota: Unraveling the plant-
soil dynamics. Physiological and Molecular Plant Pathology, 133(June).
https://doi.org/10.1016/j.pmpp.2024.102381

Wagar, S., Bhat, A. A., & Khan, A. A. (2024). Endophytic fungi: Unravelling plant-
endophyte interaction and the multifaceted role of fungal endophytes in stress
amelioration.  Plant  Physiology = and  Biochemistry, 206, 108174.
https://doi.org/10.1016/j.plaphy.2023.108174

Warsito, M. F. (2018). Analisis metabolomik : metode modern dalam pengujian kualitas
produk herbal mega ferdina warsito. BioTrends, 9(2), 38—47.

Wen, S., Hao, X., & Song, J. (2025). The characteristics of rhizosphere and endophytic
fungi in two wild Cymbidium orchid species from the Qinling Mountains.
Rhizosphere, 35, 101125.
https://doi.org/https://doi.org/10.1016/j.rhisph.2025.101125

White, R. A., Rivas-Ubach, A., Borkum, M. I, Kéberl, M., Bilbao, A., Colby, S. M., Hoyt,
D. W., Bingol, K., Kim, Y. M., Wendler, J. P., Hixson, K. K., & Jansson, C. (2017).
The state of rhizospheric science in the era of multi-omics: A practical guide to omics
technologies. In Rhizosphere (Vol. 3, pp. 212-221). Elsevier B.V.
https://doi.org/10.1016/j.rhisph.2017.05.003

Wick, R. R., Judd, L. M., & Holt, K. E. (2019). Performance of neural network basecalling
tools for Oxford Nanopore sequencing. Genome Biology, 20(1).
https://doi.org/10.1186/s13059-019-1727-y

Wisdawati, E., Kuswinanti, T., Rosmana, A., & Nasruddin, A. (2021a). Screening and
identification of cellulolytic fungi at rhizosphere of safira taro plant. IOP Conference
Series: Earth and Environmental Science, 807(2). https://doi.org/10.1088/1755-
1315/807/2/022041

Wisdawati, E., Kuswinanti, T., Rosmana, A., & Nasruddin, A. (2021b). Screening and
identification of cellulolytic fungi at rhizosphere of safira taro plant. IOP Conference
Series: Earth and Environmental Science, 807(2). https://doi.org/10.1088/1755-
1315/807/2/022041

Wonglom, P, lto, S. ichi, & Sunpapao, A. (2020). Volatile organic compounds emitted
from endophytic fungus Trichoderma asperellum T1 mediate antifungal activity,
defense response and promote plant growth in lettuce (Lactuca sativa). Fungal
Ecology, 43. https://doi.org/10.1016/j.funeco.2019.100867

Wu, F., Wang, H., Lin, Y., Feng, S., & Li, X. (2025). Biocontrol mechanisms of antagonistic
yeasts on postharvest fruits and vegetables and the approaches to enhance the
biocontrol potential of antagonistic yeasts. International Journal of Food
Microbiology, 430, 111038.
https://doi.org/https://doi.org/10.1016/j.ijffoodmicro.2024.111038



Wu, H.-Y., Mortensen, U. H., Chang, F.-R., & Tsai, H. (2023). Whole genome sequence
characterization of Aspergillus terreus ATCC 20541 and genome comparison of the
fungi A. terreus. Scientific Reports, 13(1), 194. https://doi.org/10.1038/s41598-022-
27311-7

Wu, J., Zhang, Y., Zhang, H., Huang, H., Folta, K. M., & Lu, J. (2010). Whole genome
wide expression profiles of Vitis amurensisgrape responding to downy mildew by
using Solexa sequencing technology. BMC Plant Biology, 10(1), 234.
https://doi.org/10.1186/1471-2229-10-234

Xa, L. T., & Nghia, N. K. (2020). Antagonistic activity against plant pathogenic fungus by
various indigenous microorganisms from different cropping systems in Soc Trang
Province, Vietnam. Environment and Natural Resources Journal, 18(3), 249-256.
https://doi.org/10.32526/ennrj.18.3.2020.23

Xi, H., Shen, J., Qu, Z., Yang, D., Liu, S., Nie, X., & Zhu, L. (2019). Effects of Long-term
Cotton Continuous Cropping on Soil Microbiome. Scientific Reports, 9(1).
https://doi.org/10.1038/s41598-019-54771-1

Xu, L., Yi, H., Zhang, A., & Guo, E. (2023). Rhizosphere soil microbial communities under
foxtail millet continuous and rotational cropping systems and their feedback effects
on foxtail millet downy mildew suppression. Plant Growth Regulation, 99(1), 161—
175. https://doi.org/10.1007/s10725-022-00936-4

Xu, X., Yang, C., Wang, S., Jiao, C., Sun, J.,, Fan, X., Wang, X., Xiang, W., & Zhao, J.
(2024). Penicillium raperi causes rot disease on Morchella sextelata in Heilongjiang
Province, China. Crop Protection, 175, 106479.
https://doi.org/10.1016/j.cropro.2023.106479

Yadav, R. L., Awasthi, S. K., Lal, R. J., Duttamajumder, S. K., Singh, V., Singh, P. N.,
Awasthi, S. K., Joshi, B. B., Singh, R. K., & Lal, R. J. (2010). Increasing the efficacy
of Trichoderma harzianum for nutrient uptake and control of red rot in sugarcane
Sustainable Cropping systems View project Development of SSR markers for red
rot from EST database of sugarcane View project Increasing the efficacy of
Trichoderma harzianum for nutrient uptake and control of red rot in sugarcane.
Journal of Horticulture and Forestry, 2(4), 66-71.
http://www.academicjournals.org/jhf

Yang, G., Zhen, Z., Wu, W., Yang, C., Li, Q., Li, X,, Yin, J., Zhong, X., Lin, Z., & Zhang,
D. (2025). Environmental Technology & Innovation Mechanisms of
Sulfamethoxazole biodegradation in mangrove rhizosphere by metagenomic and
metabolic pathways. Environmental Technology & Innovation, 37, 103970.
https://doi.org/10.1016/j.eti.2024.103970

Yang, K., Dong, X., Li, J., Wang, Y., Cheng, Y., Zhai, Y., Li, X., Wei, L., Jing, M., & Dou,
D. (2021). Type 2 Nep1l-Like Proteins from the Biocontrol Oomycete Pythium
oligandrum Suppress Phytophthora capsici Infection in Solanaceous Plants.
Journal of Fungi, 7(7), 496. https://doi.org/10.3390/jof7070496

Yang, S., Shi, Z., Gao, J., Wu, S., & Zhang, X. (2025). Rhizosphere fungi are more
sensitive than bacteria to tree mycorrhizal types in molybdenum mining areas.
Rhizosphere, 34, 101103.
https://doi.org/https://doi.org/10.1016/j.rhisph.2025.101103



26

Yassin, M. T., Mostafa, A. A. F., & Al-Askar, A. A. (2021). In vitro antagonistic activity of
Trichoderma harzianum and T. viride strains compared to carbendazim fungicide
against the fungal phytopathogens of Sorghum bicolor (L.) Moench. Egyptian
Journal of Biological Pest Control, 31(1). https://doi.org/10.1186/s41938-021-
00463-w

Yeung, C. C., Bugmann, H., Hagedorn, F., Moreno Duborgel, M., & D\\iaz-Yafez, O.
(2025). How does nitrogen control soil organic matter turnover and composition? --
Theory and model. Biogeosciences, 22(23), 7535-7562.
https://doi.org/10.5194/bg-22-7535-2025

Zainudin, Abadi, AL. , & Aini LQ. (2014). Pengaruh pemberian plant growth promoting
rhizobacteria (Bacillus subtilis dan Pseudomonas fluorescens)terhadap penyakit
bulai pada tanaman jagung (Zea mays L.). HPT, 2(1), 11-18.

Zeilinger, S., Gruber, S., Bansal, R., & Mukherjee, P. K. (2016). Secondary metabolism
in Trichoderma - Chemistry meets genomics. In Fungal Biology Reviews (Vol. 30,
Number 2, pp. 74-90). Elsevier Ltd. https://doi.org/10.1016/j.fbr.2016.05.001

Zhang, C., Shi, X., Zhang, J., Zhang, Y., & Wang, W. (2023). Dynamics of soil microbiome
throughout the cultivation life cycle of morel (Morchella sextelata). Frontiers in
Microbiology, 14. https://doi.org/10.3389/fmicb.2023.979835

Zhang, J., Qu, X,, Song, X., Xiao, Y., Wang, A., & Li, D. (2023). Spatial Variation in Soil
Base Saturation and Exchangeable Cations in Tropical and Subtropical China.
Agronomy, 13(3), 781. https://doi.org/10.3390/agronomy13030781

Zhang, M., Liang, G., Ren, S., Li, L., Li, C., Li, Y., Yu, X., Yin, Y,, Liu, T., & Liu, X. (2023).
Responses of soil microbial community structure, potential ecological functions, and
soil physicochemical properties to different cultivation patterns in cucumber.
Geoderma, 429. https://doi.org/10.1016/j.geoderma.2022.116237

Zhang, X., Xia, J., Liu, J., Zhao, D., Kong, L., & Zhu, X. (2021). First Report of Fusarium
pernambucanum Causing Fruit Rot of Muskmelon in China. Plant Disease, 106.
https://doi.org/10.1094/PDIS-07-21-1520-PDN

Zhang, X.-F., Li, Q.-Y,, Wang, M., Ma, S.-Q., Zheng, Y.-F., Li, Y.-Q., Zhao, D.-L., & Zhang,
C.-S. (2022). 2 E ,4 E -Decadienoic Acid, a Novel Anti-Oomycete Agent from
Coculture of Bacillus subtilis and Trichoderma asperellum. Microbiology Spectrum,
10(4). https://doi.org/10.1128/spectrum.01542-22

Zhao, Q., Xiong, W., Xing, Y., Sun, Y., Lin, X., & Dong, Y. (2018). Long-Term Coffee
Monoculture Alters Soil Chemical Properties and Microbial Communities. Scientific
Reports, 8(1). https://doi.org/10.1038/s41598-018-24537-2

Zhao, W., Huang, K., Mumin, R., Li, J., Sun, Y., & Cui, B. (2024). Spatial variations impact
the soil fungal communities of Larix gmelinii forests in Northeast China. Frontiers in
Plant Science, 15. https://doi.org/10.3389/fpls.2024.1408272

Zhao, Y., Fu, W.,, Hu, C., Chen, G., Xiao, Z., Chen, Y., Wang, Z., & Cheng, H. (2021).
Variation of rhizosphere microbial community in continuous mono-maize seed
production. Scientific Reports, 11(1), 1544. https://doi.org/10.1038/s41598-021-
81228-1



Zhou, W., Arcot, Y., Medina, R. F., Bernal, J., Cisneros-Zevallos, L., & Akbulut, M. E. S.

Zhu,

Zhu,

Zhu,

(2024). Integrated Pest Management: An Update on the Sustainability Approach to
Crop Protection. ACS Omega, 9(40), 41130-41147.
https://doi.org/10.1021/acsomega.4c06628

F., Cao, M.-Y.,, Zhang, Q.-P., Mohan, R., Schar, J., Mitchell, M., Chen, H., Liu, F.,
Wang, D., & Fu, Z. Q. (2024). Join the green team: Inducers of plant immunity in
the plant disease sustainable control toolbox. Journal of Advanced Research, 57,
15—42. https://doi.org/10.1016/j.jare.2023.04.016

S., Sun, S., Zhao, W., Sheng, L., Mao, H., Yang, X., & Chen, Z. (2024).
Metagenomics and metabolomics analysis revealed that Se-mediated Cd
precipitation and nutrient cycling regulated soil-rice (Oryza sativa L)
microenvironmental homeostasis under cadmium stress. Environmental and
Experimental Botany, 228(PA), 105958.
https://doi.org/10.1016/j.envexpbot.2024.105958

S., Zhao, W., Sun, S, Yang, X., Mao, H., Sheng, L., & Chen, Z. (2024). Community
metagenomics reveals the processes of cadmium resistance regulated by microbial
functions in soils with Oryza sativa root exudate input. Science of the Total
Environment, 949(January), 175015.
https://doi.org/10.1016/j.scitotenv.2024.175015



