DAFTAR PUSTAKA

Alexieva, V., Sergiev, 1., Mapelli, S., & Karanov, E. (2001). The effect of drought
and ultraviolet radiation on growth and stress markers in pea and wheat.
Plant, Cell & Environment, 24, 1337-1344.

Ali, F. Y., Wijaya, D. S., Kusumaningtyas, R. N., & Nugroho, S. A. (2024). Respon
Pertumbuhan Bibit Kopi Robusta (Coffea canephora) terhadap Pemberian
Beberapa Jenis Pupuk Hayati yang Berbeda. Agropross: National
Conference Proceedings of Agriculture, 483-488.

Aman, M., Worku, M., Shimbir, T., & Astatkie, T. (2024). Root traits and biomass
production of drought-resistant and drought-sensitive Arabica coffee
varieties growing under contrasting watering regimes. Agrosystems,
Geosciences & Environment, A €20488.
https://doi.org/10.1002/agg2.20488

Amaru, K. (2024). Regenerative Agriculture dalam Menunjang Keberlanjutan
Perkebunan Kopi. Kumparan.

Amoah, J. N., & Seo, Y. (2021). Drought stress tolerance in wheat: Physiological
and biochemical responses. Agronomy, 11(9), 1805.
https://doi.org/10.3390/agronomy 11091805

Ardadi, M, P S. (2025). Pengaruh Cekaman Kekeringan Dan Aplikasi Pupuk
Nitrogen Terhadap Ketahanan Tanaman Tembakau (Nicotiana
Tabacum L. ‘Manilo’). Skripsi. Universitas Gadja Madha.

Agegnehu, G., Srivastava, A. K., & Bird, M. L. (2017). The role of biochar and
biochar-compost in improving soil quality and crop performance: A
review. Applied Soil Ecology, 119, 156-170.
https://doi.org/10.1016/j.aps011.2017.06.008

Astar, 1., Rahayu, S., Oktarianty, S, Setiawan dan Suyanto, A. (2026).
Perbaikan tanah sulfat masam melalui aplikasi biochar diperkaya daun
kelor dan kalium wuntuk produksi terong. Teknotan, 20(1).
https://doi.org/10.24198/jt.vol20n1.12

Azmi, R dan Ari Handriatni. (2018) Pengaruh Macam Zat Pengatur Tumbuh Alami
Terhadap Pertumbuhan Setek Beberapa Klon Kopi robusta (Coffea
cenephora). Jurnal llmiah Pertanian. BIOFARM.

Bajji, M., Kinet, J. M., & Lutts, S. (2002). The use of the electrolyte leakage method
for assessing cell membrane stability as a water stress tolerance test in
durum  wheat.  Plant  Growth  Regulation,  36(1), 61-70.
https://doi.org/10.1023/A:1014732714549

Bangar, P., Chaudhury, B. A., Tiwari, S., & Kumar, S. (2019). Morphological and
biochemical response of mungbean (Vigna radiata L. Wilczek) varieties at
different developmental stages under drought stress. Turkish Journal of
Biology, 43, 58—66.


https://doi.org/10.1002/agg2.20488
https://doi.org/10.3390/agronomy11091805
https://doi.org/10.1016/j.apsoil.2017.06.008
https://doi.org/10.1023/A:1014732714549

74

Barzotto, G. R., Cardoso, C. P., Jorge, L. G., Campos, F. G., & Boaro, C. S. F.
(2024). Foliar H20: Application Improve the Photochemical and Osmotic

Adjustment of Tomato Plants Subjected to Drought. Agriculture, 14(9),
1572. https://doi.org/10.3390/agriculture 14091572

Bawamenewi, T. A., Friska, H. G., & Septenius, W. (2025). Penggunaan biochar
untuk meningkatkan kualitas tanah pada sistem pertanian berkelanjutan.

Hidroponik: Jurnal Ilmu Pertanian dan Teknologi dalam Ilmu Tanaman,
2(1). https://doi.org/10.62951/hidroponik.v2il.257

Blanco-Canqui, H. (2017). Biochar and soil physical properties. Soil Science
Society of America Journal, 81(4), 687-711.
https://doi.org/10.2136/sssaj2017.01.0017

Broadley, M. R., White, P. J., Hammond, J. P., Zelko, I., & Lux, A. (2007). Zinc in
plants. New Phytologist, 173(4), 677-702. https://doi.org/10.1111/].1469-
8137.2007.01996.x

Cakmak, 1., & Horst, W. J. (1991). Effect of aluminium on lipid peroxidation,
superoxide dismutase, catalase and peroxidase activities in root tips of
soybean (Glycine max). Physiologia Plantarum, 83, 463—468.
https://doi.org/10.1111/1.1399-3054.1991.tb00121.x

Chankova, S., Parvanova, P., & Yurina, N. (2024). Early warning signals of drought
induced oxidative stress and genotype tolerance: A review. Bulgarian
Journal of Agricultural Science, 30(Supplement 1), 75-82.

Chemura, A., Mahoya, C., Chidoko, P., & Kutywayo, D. (2014). Effect of soil
moisture deficit stress on biomass accumulation of four coffee (Coffea
arabica) varieties in Zimbabwe. ISRN Agronomy, 2014, Article 767312.
https://doi.org/10.1155/2014/767312

Clough, T. J., Condron, L. M., Kammann, C., & Miiller, C. (2013). A review of
biochar and soil nitrogen dynamics. Agronomy, 3(2), 275-293.
https://doi.org/10.3390/agronomy3020275

Das, P., Nutan, K. K., Singla-Pareek, S. L., & Pareek, A. (2015). Oxidative
environment and redox homeostasis in plants: Dissecting out significant
contribution of major cellular organelles. Frontiers in Environmental
Science, 2, Article 70. https://doi.org/10.3389/fenvs.2014.00070

Demidchik, V., Straltsova, D., Medvedey, S., Pozhvanov, G & Sokolik, A & Yurin,
Vladimir. (2014). Stress-induced electrolyte leakage: The role of K-
permeable channels and involvement in programmed cell death and
metabolic adjustment. Journal of experimental botany, 65(5), 1259—-1270.
https://doi.org/10.1093/jxb/eru004

Dewi, Amanda Yashinta, Eka Tarwaca Susila Putra & Sri Trisnowati. (2014).
Induksi Ketahanan Kekeringan Delapan Hibrida Kelapa Sawit (Elaeis
guineensis Jacq.) dengan Silika. Jurnal Vegetalika 3(3) : 1- 13.

Diatta, A. A., Fike, J. H., Battaglia, M. L., Galbraith, J., & Baig, M. B. (2020).
Effects of biochar on soil fertility and crop productivity in arid regions: A


https://doi.org/10.3390/agriculture14091572
https://doi.org/10.62951/hidroponik.v2i1.257
https://doi.org/10.2136/sssaj2017.01.0017?utm_source=chatgpt.com
https://doi.org/10.1111/j.1469-8137.2007.01996.x
https://doi.org/10.1111/j.1469-8137.2007.01996.x
https://doi.org/10.1111/j.1399-3054.1991.tb00121.x
https://doi.org/10.3390/agronomy3020275
https://doi.org/10.3389/fenvs.2014.00070
https://doi.org/10.1093/jxb/eru004

75

review. Arabian Journal of Geosciences, 13, 595.
https://doi.org/10.1007/s12517-020-05534-1

Dionisio-Sese, M. L., & Tobita, S. (1998). Antioxidant respones of rice seedlings
to salinity stress. Plant Science, 135(1), 1-9.
https://doi.org/10.1016/S0168-9452(98)00025-9

Direktorat Jendral Perkebunan. (2023). Statistik Perkebunan Jilid 1 2022-2024.
Kementrian Pertanian. Republik Indonesia.

Disha, L. P. 1., & Sudarti, S. (2025). Analisis Pemanfaatan Berbagai Jenis Plastik
untuk Mengurangi Intensitas Radiasi Matahari pada Tanaman. Journal of
Ecosystem, 1(1), 1-6.

Djaenudin, D., Marwan, H., Subagjo, H., & A. H. (2011). Petunjuk Teknis Evaluasi
Lahan Untuk Komoditas Pertanian. Balai Besar Litbang Sumberdaya
Lahan Pertanian, Badan Litbang Pertanian, Bogor.

Dreyer, B. H., & Jos, H. M. S. (2019). Copper-zinc superoxide dismutases in plants:
Evolution, enzymatic properties, and beyond. In Annual plant reviews
online (pp. 1-36). Wiley. https://doi.org/10.1002/9781119312994.apr0705

Elkhlifi, Z., Albasher, G., Alfarraj, S., Ansari, M. J., Al-Arjani, A.-B. F., Aljaafreh,
M. J., & Hailan, A. M. (2023). Potential role of biochar on capturing soil
nutrients, carbon sequestration and managing environmental challenges: A
review. Sustainability, 15(3), 2527. https://doi.org/10.3390/sul5032527

El-Naggar, A., El-Naggar, A. H., Shaheen, S. M., Sarkar, B., Chang, S. X., Tsang,
D. C. W,, Rinklebe, J., & Ok, Y. S. (2019). Biochar composition-dependent
impacts on soil nutrient release, carbon mineralization, and potential
environmental risk: A review. Journal of Environmental Management,
241, 458-467. https://doi.org/10.1016/j.jenvman.2019.02.044

Erdiansyah, N. P. (2019). Pengaruh Cekaman Kekeringan Terhadap Pertumbuhan
Bibit Klonal Kopi robusta (Coffea Canephora Pierre Ex. A. Froehner).
Tesis. Institut Pertanian Bogor. Bogor.

Eviyati., Sulaeman., Herawaaty, L., Anggria, L., Usman, Tantika, H, E., Prihatini,
R & Wuningrum, P. (2023). Analisis Kimia Tanah, Tanaman, Air, dan
Pupuk Edisi 3. Agrostandar. Kementerian Pertanian, 8-28.

Evizal, R & Prasmatiwi, F. E. (2023). Biochar: Pemanfaatan Dan Aplikasi Praktis.
Jurnal Agrotropika Vol. 22 No. 1, 2023: 1 — 12.

Fadilla, A., Arahma, A., & Pakpahan, E. H. (2024). Cara Pengelolaan Limbah Kopi.
Jurnal Pengabdian Masyarakat, 4(2), 489-496.

Fadlan, A., Rival, R., Citraresmi, A., Sofyan, E. T., & Joy, B. (2025). Peran biochar-
silika dan pupuk anorganik tunggal dalam meningkatkan ketersediaan
fosfor dan hasil padi sawah. Soilrens, 23(2), 1-10.

Farni, Y., Mechram, S., & Wulan, C. (2024). Pemanfaatan biochar sebagai bahan
pembenah tanah untuk memperbaiki kesuburan tanah ultisol dan
pengaruhnya terhadap hasil kedelai. Jurnal Riset Kajian Teknologi &
Lingkungan, 7(2), 251-260.


https://doi.org/10.3390/su15032527
https://doi.org/10.1016/j.jenvman.2019.02.044

76

Farooq, M., Wahid, A., Kobayashi, N., Fujita, D., & Basra, S. M. A. (2009). Plant
drought stress: Effects, mechanisms and management. Agronomy for
Sustainable Development, 29(1), 185-212.

Farouk, S., Al-Hugqail, A. A., & El-Gamal, S. M. A. (2023). Potential role of biochar
and silicon in improving physio-biochemical and yield characteristics of
borage plants under different irrigation regimes. Plants, 12(8), 1605.
https://do1.org/10.3390/plants 12081605

Fatimah, Z., Mulyani, E. Y., & Anwar, M. (2022). Pengaruh interval penyiraman
terhadap pertumbuhan dan pembungaan beberapa klon tanaman pacar air
(Impatiens balsamina L.). Prosiding Politeknik Pembangunan Pertanian
Manokwari.

Febrayuli, M. O. (2026). Tanggapan fisiologi dan agronomi bibit kopi robusta
(Coffea canephora) terhadap aplikasi biochar kulit buah kopi dan
mikoriza pada cekaman kekeringan. Skripsi. Universitas Andalas.

Grasi¢, M., Dobrave, M., Golob, A., Vogel-Mikus, K., & Gaberscik, A. (2019).
Water shortage reduces silicon uptake in barley leaves. Agricultural Water
Management, 217, 47-56. https://doi.org/10.1016/j.agwat.2019.02.030

Greg. (2024). Your Robusta coffee's light requirements. https://greg.app/robusta-
coffee-light-requirements.

Grime, J. P. (2006). Trait convergence and trait divergence in herbaceous plant
communities: Mechanisms and consequences. Journal of Vegetation
Science, 17(2), 255-260. https://doi.org/10.1111/.1654-
1103.2006.tb02444 x

Hanisah, Evizal, Yelli, & Sugiatno. (2020). Pengaruh Formulasi Biochar dan
Limbah Kulit Kopi terhadap Pertumbuhan Bibit Kopi. Jurnal Agrotropika,
19(2), 102—-109.

Haghpanah, M., Razmjoo, J., Rostami, M., & Sabzalian, M. R. (2024). Drought
stress and stomatal regulation in plants: Physiological and molecular
respones. Plants, 13(21), 2962. https://doi.org/10.3390/plants13212962

Hasanuzzaman, M., Bhuyan, M. H. M. B., Zulfigar, F., Raza, A., Mohsin, S. M.,
Mahmud, J. A., Fujita, M & Fotopoulos, V. Reactive Oxygen Species and
Antioxidant Defense in Plants under Abiotic Stress: Revisiting the Critical
Role of a Universal Defense Regulator. Antioxidants 2020, 9, 681.

Hassan., M. U., Aamer, M., Chattha, M. U., Haiying, T., Shazad, B., Barbanti,
Lorenzo, Nawaz, M., R, Adnan., Afzal, A., Liu. Y & Guogqin, H. (2020)
The Critical Role of Zinc in Plant Facing the Drought Stress. Agriculture.

Hatsugai, N., & Katagiri, F. (2018). Quantification of plant cell death by electrolyte
leakage assay. Bio-protocol, 8(5), e2758.
https://doi.org/10.21769/BioProtoc.2758

Herlambang, S., Yudhiantoro, D., Gomareuzzaman, M., & Lestari, I. (2021).
Biochar Amandemen Tanah dan Mitigasi Lingkungan. LPPM universitas
pembangunan nasional veteran Yogyakarta.


https://doi.org/10.3390/plants12081605
https://doi.org/10.1111/j.1654-1103.2006.tb02444.x
https://doi.org/10.1111/j.1654-1103.2006.tb02444.x
https://doi.org/10.21769/BioProtoc.2758

77

Heryani, U., Hidayat, B., Mukhlis. 2018. Pemanfaatan Beberapa Jenis Biochar
untuk Mempertahankan N-Total Tanah Inceptisol. Jurnal Pertanian
Tropika 5(3):374-381.

Hu, L., Wang, Z., Huang, B., & Chen, Y. (2019). Differential activity of the
antioxidant defence system and alterations in the accumulation of
osmolyte and reactive oxygen species under drought stress and recovery
in rice (Oryza sativa L.) tillering. Scientific Reports, 9, 8545.
https://doi.org/10.1038/s41598-019-44958-x

Irawan A, Hidayah HN, Mindawati N. (2019). Pengaruh cekaman kekeringan
terhadap pertumbahan semai Cempaka Wasian, Nantu dan Mahoni. Jurnal
Penelitian Kehutanan Wallacea. 8 (1): 39 — 45.

Iskandar, T., & Rofiatin, U. (2017). Karakteristik Biochar Berdasarkan Jenis
Biomassa dan Parameter Proses Pyrolisis. Jurnal Teknik Kimia, 12(1), 28-
35.

Ismaya, D. F., Ikhwan, A., Indratmi, D., & Erdiansyah, N. P. (2023). Growth
enhancement in three Arabica coffee clones by frequent watering in
seedling stage. Pelita Perkebunan, 39(1), 11-20.
https://doi.org/10.22302/iccri.jur.pelitaperkebunan.v39i1.513

Ismoyojati, R., & Devi, D. (2024). Pengaruh komposisi media tanam dan interval
penyiraman terhadap laju pertumbuhan bibit kopi robusta (Coffea
canephora L.). Agrisintech: Journal of Agribusiness and Agrotechnology,
5(2), 65-74. https://doi.org/10.32502/agrisintech.v512.744

Iwan. (2026). Pemanfaatan Biochar Dari Limbah Pertanian Sebagai Pembenah
Tanah Untuk Meningkatkan Kapasitas Tukar Kation. JIGRONA: Jurnal
Ilmu Agroteknologi Indonesia ISSN 3110. 2(1).

Izzah, N. K., Pranowo, D., & Wardiana, E. (2020). The production and tolerance
level of 22 accessions of Sukabumi Robusta coffee to water stress. Pelita
Perkebunan, 36(1), 1-12.

Johnson, S. N., Hua-Chen, Z., Rowe, R. C., & Tissue, D. T. (2022). Alleviates
drought stress and improves water use efficiency in wheat. Frontiers in
Plant Science, 13,1030620. https://doi.org/10.3389/fpls.2022.1030620

Kasmiyati, S., & Sucahyo. (2014). Deteksi cekaman oksidatif akibat toksisitas krom
pada Sonchus oleraceus L. melalui penentuan spesies oksigen reaktif
secara spektrofotometri dan histokimia. AGRIC, 26(1-2), 85-95.

Khan, A. L. (2025). Silicon: A valuable soil element for improving plant growth
and CO: sequestration. Journal of Advanced Research, 71, 43-54.
https://doi.org/10.1016/j.jare.2024.05.027

Khan, M. 1. R., Ashfaque, F., Chhillar, H., Irfan, M., & Khan, N. A. (2021). The
intricacy of silicon, plant growth regulators and other signaling molecules
for abiotic stress tolerance: An entrancing crosstalk between stress
alleviators.  Plant Physiology and Biochemistry, 162, 36-47.
https://doi.org/10.1016/j.plaphy.2021.02.024


https://doi.org/10.1038/s41598-019-44958-x
https://doi.org/10.22302/iccri.jur.pelitaperkebunan.v39i1.513
https://doi.org/10.32502/agrisintech.v5i2.744
https://doi.org/10.3389/fpls.2022.1030620
https://doi.org/10.1016/j.jare.2024.05.027
https://doi.org/10.1016/j.plaphy.2021.02.024

78

Kiggundu, N. and Sittamukyoto, J. (2019). Pyrolysis of coffee husk for biochar
production. Journal of Environmental Protection, 10:1553-1564.

Kim, Y., Khan, A. L., Waqas, M., & Lee, 1. (2017). Silicon Regulates Antioxidant
Activities of Crop Plants Under Abiotic-Induced Oxidative Stress: A
Review. Frontiers in Plant Science.

Kong, X.-q., Wu, W. Q., Jiao, Y., Li, N., Wang, X.-f., Xing, G. Y., Yue, S. C., &
Shen, Y.-f. (2022). Effects of biochar application rates on zinc fertilizer
efficacy: Enhancing zinc uptake in winter wheat and soil zinc supply
capacity.  Journal  of  Cleaner  Production, 349, 131476.
https://doi.org/10.1016/j.jclepro.2022.131476

Lami, H., & Pella, S. I. (2018). Disain Sistem Penginderaan Level Intensitas Curah
Hujan Berbasis Minicomputer. Jurnal Media Elektro.
https://doi.org/10.35508/jme.v010.602

Li, Z. C., Song, Z. L., Yang, X. M., Song, A. L., Yu, C. C., & Tao, W. (2018).
Impacts of silicon on biogeochemical cycles of carbon and nutrients in
croplands. Journal of Integrative Agriculture, 17(10), 2182-2195.

Liu, C., Wang, C., Shang, S., Ma, J., Shan, S., Yue, Q., Li, L., & Pan, G. (2023).
Biochar-assisted agriculture: From healthy soil to healthy plants. Plants,
12(1), 1-21. https://doi.org/10.3390/plants12010178

Liu, H. S., Li, F. M., & Xu, H. (2004). Deficiency of water can enhance root
respiration rate of drought-sensitive but not drought-tolerant spring wheat.
Agricultural Water Management, 64, 41-48.
https://doi.org/10.1016/S0378-3774(03)00143-4

Macedo, L. O., Mattos-Jr, D., Jacobassi, R. C., Petend, G., Quaggio, J. A., &
Boaretto, R. M. (2021). Characterization and use efficiency of sparingly
soluble fertilizer of boron and zinc for foliar application in coffee plants.
Bragantia, 80, €3421. https://doi.org/10.1590/1678-4499.20200329

Malhotra, C., & Kapoor, R. T. (2019). Silicon: A sustainable tool in abiotic stress
tolerance in plants. In Plant abiotic stress tolerance (pp. 333-356).
Springer.

Marschner, P. (2012). Marschner’s mineral nutrition of higher plants (3rd ed.).
Academic Press.

Morales, M., & Munné-Bosch, S. (2019). Malondialdehyde: Facts and artifacts.
Plant Physiology, 180(3), 1246-1250.
https://doi.org/10.1104/pp.19.00405

Murray, M. (2021). What is biochar and how is it used? Utah State University Extension.
Extension Article. https://extension.usu.edu/planthealth/research/biochar

Nabila, N. (2025). Perbaikan Sifat Kimia Histosol dengan Penambahan Amelioran
Abu Vulkanik dan Biochar Kulit Kopi. Journal Arunasita, 2(1), 45-62.

Naeem, M. B., Jahan, S., Rashid, A., et al. (2024). Improving maize yield and
drought tolerance in field conditions through activated biochar application.
Scientific Reports, 14, 25000. https://doi.org/10.1038/s41598-024-76082-
w


https://doi.org/10.1016/j.jclepro.2022.131476
https://doi.org/10.1016/S0378-3774(03)00143-4
https://doi.org/10.1590/1678-4499.20200329
https://doi.org/10.1104/pp.19.00405
https://extension.usu.edu/planthealth/research/biochar
https://doi.org/10.1038/s41598-024-76082-w
https://doi.org/10.1038/s41598-024-76082-w

79

Najiyati S, Danarti. 2007. Kopi: Budidaya dan Penanganan Pascapanen. Penebar
Swadaya. Jakarta.

Nievola, C. C., Carvalho, C. P., Carvalho, V., & Rodrigues, E. (2017). Rapid
respones of plants to temperature changes. Temperature, 4(4), 371-405.
https://doi.org/10.1080/23328940.2017.1377812

Nurida, N, L., Rachman, A., & Sutono, S. (2015). Biochar Pembenah Tanah Yang
Potensial. IAARD PRESS.

Obia, A., Mulder, J., Martinsen, V., Cornelissen, G., & Borresen, T. (2016). In situ
effects of biochar on aggregation, water retention and porosity in light-
textured tropical soils. Soil and Tillage Research, 155, 35-44.
https://doi.org/10.1016/}.st111.2015.08.002

Olszyk, D. M., Shiroyama, T., Novak, J. M., Johnson, M. G., & Wiese, C. (2020).
Biochar Affects Essential Nutrients of Carrot Taproots and Lettuce Leaves.
HortScience, 55(2), 261-271. https://doi.org/10.21273/HORTSCI14421-
19

Pramuhadi, G., & Maulana, S. (2025). Komparasi kinerja irigasi tetes dan
penyiraman pada pembibitan kopi Arabika. Jurnal Agricultural Biosystem
Engineering, 4(2), 154-161. https://doi.org/10.23960/jabe.v4i2.11103

Parecido, R. J., Soratto, R. P., Guidorizzi, F. V. C. Guidorizzi & Perdona M. J
(2022). Soil application of silicon enhances initial growth and nitrogen use
efficiency of Arabica coffee plants. Journal of Plant Nutrition.

Pemerintah Provinsi Jawa Timur. (2025). Sertifikat Mutu Benih Nomor:
7/7/121.6.2/4/10.6.2/1/2025. UPT Pengawasan dan Sertifikasi Benih
Perkebunan, Dinas Perkebunan Jawa Timur.

Poorter, H., Niklas, K. J., Reich, P. B., Oleksyn, J., Poot, P., & Mommer, L. (2012).
Biomass allocation to leaves, stems and roots: Meta-analyses of

interspecific variation and environmental control. New Phytologist,
193(1), 30-50. https://doi.org/10.1111/j.1469-8137.2011.03952.x

Pusat Penelitian Tanah. (1983). Term of Refrence Survei Kapabilitas Kesuburan
Tanah. Departemen Pertanian Bogor.

Putri, V. I., & Hidayat, B. (2017). Pemberian Beberapa Jenis Biochar untuk
Memperbaiki Sifat Kimia Tanah Ultisol dan Pertumbuhan Tanaman
Jagung. Jurnal Agroteknologi, 5(4), 824-828.

Rakocevic, M., Baroni, D. F., de Souza, G. A. R., Bernado, W. P., de Almeida, C.
M., Matsunaga, F. T., Rodrigues, W. P., Ramalho, J. C., & Campostrini, E.
(2023). Correlating (Coffea canephora) 3D architecture to plant
photosynthesis at a daily scale and vegetative biomass allocation. Tree
Physiology, 43(4), 556-574. https://doi.org/10.1093/treephys/tpac138

Razzaghi, F., Obour, P. B., & Arthur, E. (2020). Does biochar improve soil water
retention? A systematic review and meta-analysis. Geoderma, 361,
114055. https://doi.org/10.1016/j.geoderma.2019.114055

Reyes-Herrera, D. F., Sanchez-Reinoso, A. D., Lombardini, L., & Restrepo-Diaz,
H. (2023). Physiological respones off coftee (Coffea arabica L.) plants to


https://doi.org/10.1080/23328940.2017.1377812
https://doi.org/10.1016/j.still.2015.08.002
https://doi.org/10.21273/HORTSCI14421-19
https://doi.org/10.21273/HORTSCI14421-19
https://doi.org/10.1111/j.1469-8137.2011.03952.x
https://doi.org/10.1016/j.geoderma.2019.114055

80

biochar application under water deficit conditions. Notulae Botanicae
Horti, 51(3), 1 -21. DOI:10.15835/nbha51312873

Ridwan, R., Handayani, T., Riastiwi, I., & Witjaksono, W. (2018). Bibit jati
tetraploid lebih toleran terhadap cekaman kekeringan daripada bibit jati
diploid asalnya. Jurnal Penelitian Kehutanan Wallacea, 7(1), 1-11.
https://doi.org/10.18330/jwallacea.2018.vol7iss1pp1-11

Rodrigues, M. J., Silva, L., Gontijo, ., Vieira, H. D., Viana, A. P., Rakocevic, M.,
& Partelli, F. L. (2025). Nutrient Concentration in Leaves, Branches, and
Reproductive Organs of Coffea canephora Genotypes in Three
Phenophases. Horticulturae, 11(8), 872.

Rosdiana, E., Nugroho, S. A., Wardana, R., Salim, A., & Ali, F. Y. (2025).
Application of Combined Coffee Skin Husk Biochar and Rice Husk
Charcoal as Planting Media to Improve on the Growth Seedling Coffee.
1IOP Conference Series: Earth and Environmental Science, 1446, 012034.

Rossi, L., Fadenia, L. N., Sharifan, H., Ma, X & Lombardini, L. (2019). Effect of
Foliar Application of zinc sulfate and zinc nanoparticles in (Coffea
arabica. L) plants. Plant physiology and Biochemistry. 135: 160-16

Royal Botanic Gardens, Kew. (2025). Coffea canephora Pierre ex A.Froehner.
Plants of the World Online.
https://powo.science.kew.org/taxon/urn:lIsid:ipni.org:names: 747068-
1#higher-classification

Sakya, A. T., Yunus, A., Harjoko, D., & Samanhudi. (2021). The roots and leaves
character of drought-stressed tomato under ZnSQOs application. Caraka
Tani. Journal of Sustainable Agriculture, 36(1), 130-140.

Sapitu, F., Delyani, R., Mutaqin, Z & Padidi, N. (2025). Respon Pertumbuhan Bibit
Tanaman Kakao (Theobroma cacao L.) Terhadap Pemberian Biochar
Sekam Padi dan Mikoriza pada Tanah Ultisol. Agroradix : Jurnal Ilmu
Pertanian. 8 (2). E-ISSN: 2621-0665.

Sara, D. S., Tridakusumah, A. C., Joy, B., Sofyan, E. T., & Suriadikusumah, A.
(2025). Integrasi kompos kulit kopi dan biochar untuk meningkatkan
kualitas bibit kopi Arabika. Soilrens, 23(2).
https://doi.org/10.24198/soilrens.v23i2.69715

Seleiman, M. F., er al. (2021). Drought stress impacts on plants and different
approaches to alleviate its adverse effects. Plants, 10(2), 259.

Sezhiyan, A., Subiramaniyan, A., Perumal, C., Natarajan, A., Arumugam, R.,
Ramalingam, K., & Chinnaraju, N. K. (2023). Salt stress and its impact on
rice physiology with special reference to India-A review. Journal of
Applied & Natural Science, 15(3).

Sharma, P., Jha, A. B., Dubey, R. S., & Pessarakli, M. (2012). Reactive oxygen
species, oxidative damage, and antioxidative defense mechanism in plants
under stressful conditions. Journal of botany, 2012(1), 217037.

Shao, J., Tang, W., Huang, K., Ding, C., Wang, H., Zhang, W., Li, R., Aamer, M.,
Hassan, M. U., Elnour, R. O., Hashem, M., Huang, G., & Qari, S. H.


https://doi.org/10.18330/jwallacea.2018.vol7iss1pp1-11
https://powo.science.kew.org/taxon/urn:lsid:ipni.org:names:747068-1#higher-classification
https://powo.science.kew.org/taxon/urn:lsid:ipni.org:names:747068-1#higher-classification

81

(2023). How Does Zinc Improve Salinity Tolerance? Mechanisms and
Future Prospects. Plants, 12(18), 3207.
https://do1.org/10.3390/plants12183207

Sierla, M., Waszczak, C., Vahisalu, T., & Kangasjarvi, J. (2016). Reactive oxygen
species in the regulation of stomatal movements. Plant Physiology, 171(3),
1569—-1580. https://doi.org/10.1104/pp.16.00328

Silva, P. E. M., Cavatte, P. C, Morais, L. E., Medina, E. F & DaMatta, F. M. (2013).
The functional divergence of biomass partitioning, carbon gain and water
use in Coffea canephora in respone to the water supply: Implications for
breeding aimed at improving drought tolerance. Environmental and
Experimental Botany. 87:49-57.

Simko, I., Zhao, R., & Peng, H. (2025). Differential Impact of SiO2 Foliar
Application on Lettuce Respone to Temperature, Salinity, and Drought
Stress. Plants, 14(12), 1845.

Soleh, M. A., Agusty, R. S & Zar, S. C.V (2024). Respon Fisiologi Bibit Kopi
robusta dalam Kondisi Cekaman Kekeringan terhadap Aplikasi

Trichoderma spp. Cair. Paspalum: Jurnal Illmiah Pertanian. 12.
10.35138/paspalum.1212.843.

Soleh, M. A., Sirait, T. A., Ariyanti, M., & Rosniawaty, S. (2021). Respons
fisiologis dan agronomis bibit kopi pada kerapatan naungan yang berbeda.
Kultivasi, 20(2), 91-100.

Spicer, R., & Groover, A. (2010). Evolution of development of vascular cambia and
secondary growth. New  Phytologist, 186(3), 577-592.
https://doi.org/10.1111/j.1469-8137.2010.03236.x

Stewart, R. R. C., & Bewley, J. D. (1980). Lipid peroxidation associated with
accelerated aging of soybean axes. Plant Physiology, 65(2), 245-248.
https://doi.org/10.1104/pp.65.2.245

Su, J., et al. (2025). A comparison of the impact of latitude on the root-shoot ratio
of natural and planted forests.  Forests, 16(3), 381.
https://doi.org/10.3390/f16030381

Sutarman & Miftakhurrohmat, A. . (2020). Kesuburan tanah. UMSIDA Press.
https://press.umsida.ac.id/index.php/umsidapress/article/download/978-
602-5914-94-2/887/5693.

Taiz, L., Meller, .M., Murphy, A., & Zeiger, E. (2023). Plant Physiology and
Development (7th ed.). Oxford University Press.

Tang, B., Man, J., Romero, F., Bergmann, J., Lehmann, A., & Rillig, M. C. (2024).
Mycorrhization enhances plant growth and stabilizes biomass allocation
under  drought. Global  Change  Biology, 30, el7438.
https://doi.org/10.1111/gcb.17438

Tripathi, D. K., Singh, V. P, Prasad, S. M., Chauhan, D. K., & Dubey, N. K. (2015).
Silicon nanoparticles (SiNp) alleviate chromium (VI) phytotoxicity in
Pisum sativum (L.) seedlings. Plant Physiology and Biochemistry, 96,
189-198. https://doi.org/10.1016/j.plaphy.2015.07.026


https://doi.org/10.3390/plants12183207
https://doi.org/10.1111/j.1469-8137.2010.03236.x
https://doi.org/10.1104/pp.65.2.245
https://doi.org/10.3390/f16030381
https://doi.org/10.1111/gcb.17438
https://doi.org/10.1016/j.plaphy.2015.07.026

82

Verdiana, M. A., Sebayang, H. & Sumarni, T. (2016). Pengaruh Berbagai Dosis
Biochar Sekam Padi Dan Pupuk Npk Terhadap Pertumbuhan Dan Hasil
Tanaman Jagung (Zea Mays L.)." Jurnal Produksi Tanaman, 4(8).

Wang, S & Dzung, N. (2018). Effects of Zn/B nanofertilizer on biophysical
characteristics and growth of coffee seedlings in a greenhouse. Research
on Chemical Intermediates.

Wang, X., Guo, Y., Wang, Y., Peng, Y., Zhang, H., & Zheng, J. (2024). ZmHDTI103
Negatively Regulates Drought Stress Tolerance in Maize Seedlings.
Agronomy, 14(1), 134. https://doi.org/10.3390/agronomy 14010134

Wisnubroto, M. P., Armansyah, A., Anwar, A., & Suhendra, D. (2024). Eksplorasi
dan Identifikasi Fungi Mikoriza arbuscular Arbuskular (FMA) serta
Karakteristik Tanah Lahan Pasca Tambang Batu Bara pada Tingkat
Kelerengan Berbeda di Kecamatan Talawi, Kota Sawahlunto. Jurnal
Agrikultura, 35(1), 112-125.

Wright, S. J., Kitajima, K., Kraft, N. J. B., Reich, P. B., Wright, 1. J., Bunker, D. E.,
Condit, R., Dalling, J. W., Davies, S. J., Diaz, S., Engelbrecht, B. M. J.,
Harms, K. E., Hubbell, S. P., Marks, C. O., Ruiz-Jaen, M. C., Salvador, C.
M., & Zanne, A. E. (2010). Functional traits and the growth—mortality
trade-off in  tropical trees. Ecology, 91(12), 3664-3674.
https://doi.org/10.1890/09-2335.1

Wu, P, Cui, P.-X., Fang, G.-D., Wang, Y., Wang, S.-Q., Zhou, D.-M., Zhang, W., &
Wang, Y.-J. (2018). Biochar decreased the bioavailability of Zn to rice and
wheat grains: Insights from microscopic to macroscopic scales. Science of
the Total Environment, 621, 160-167.
https://doi.org/10.1016/j.scitotenv.2017.11.236

Wulandari, A., Suryatmana, P., Anwar, S., & Mulyani, Y. (2018). Pemanfaatan
Limbah Kulit Kopi Menjadi Biochar untuk Perbaikan Sifat Kimia Tanah.
Jurnal Tanah dan Lingkungan, Universitas Sumatera Utara.

Yan, S., Weng, B., Jing, L., & Bi, W. (2023). Effects of drought stress on water
content and biomass distribution in summer maize (Zea mays L.).
Frontiers in Plant Science, 14, 1118131.
https://doi.org/10.3389/fpls.2023.111813 1

Yang, J., Song, J., & Jeong, B. R. (2022). Drenched Silicon Suppresses Disease and
Insect Pests in Coffee Plant Grown in Controlled Environment by
Improving Physiology and Upregulating Defense Genes. International
Journal of Molecular Sciences, 23(7), 3543.
https://doi.org/10.3390/ijms23073543

Yuniwati, E. D. (2025). Biochar dan kesuburan tanah: Pendekatan inovatif dalam
agroteknologi. UNU Pasuruan Press.

Zasari, M., Kartika & Darus, A. (2023). Eksplorasi-Karakterisasi Morfologi Kopi
robusta Lokal di Pulau Bangka. Jurnal Agrikultura, 34 (2) hal 200-209


https://doi.org/10.3390/agronomy14010134
https://doi.org/10.1890/09-2335.1
https://doi.org/10.1016/j.scitotenv.2017.11.236
https://doi.org/10.3389/fpls.2023.1118131
https://doi.org/10.3390/ijms23073543

