DAFTAR PUSTAKA

Alloway, B. J. (2008). Zinc in soils and crop nutrition (2nd ed.). Brussels: International
Zinc Association and International Fertilizer Industry Association.

Alloway, B. J. (2013). Heavy metals in soils: Trace metals and metalloids in soils and
their bioavailability (3rd ed.). Dordrecht: Springer.

Audebert, A., & Sahrawat, K. L. (2000). Mechanisms for iron toxicity tolerance in
lowland rice. Journal of Plant Nutrition, 23, 1877-1885.

Badan Pusat Statistik (BPS) Kabupaten Tanah Datar. (2024). Kabupaten Tanah Datar
dalam Angka 2024. Batusangkar: BPS Kabupaten Tanah Datar.

Barry, A., Yuliani, E., & Hasanah, S. (2023). Analisis besi (Fe) terlarut dalam air tanah
pada lahan gambut dengan sekat kanal. Jurnal Sains Pertanian dan Perikanan
(JSPP), 12(2), 45-52.

Bingham, F.T., & Brown, P.H. (1997). Boron mobility in soils: adsorption, desorption,
and leaching. Plant and Soil, 193, 23-30.

Brady, N. C., & Weil, R. R. (2017). The nature and properties of soils (15th ed.). New
York: Pearson Education.

Bronto, S. (2006). Fasies gunungapi dan aplikasinya. Jakarta: Badan Geologi.

Brown, P. H., Bellaloui, N., Wimmer, M. A., Bassil, E. S., Ruiz, J., Hu, H., Pfeffer, H.,
Dannel, F., & Rémheld, V. (2002). Boron in plant biology. Plant Biology, 4(2),
205-223.

Fahmi, A., Indrayani, |., & Rahmawati, D. (2018). Fraksi besi dan pengaruhnya
terhadap kelarutan posfor di lahan rawa. Jurnal Agroteknologi Tropika, 6(1),
27-35.

Fiantis, D. (2015). Morfologi dan klasifikasi tanah. Padang: Universitas Andalas.

Fiantis, D., Nelson, M., Shamshuddin, J., Goh, T. B., &van Ranst, E. (2010). Leaching
experiments in recent tephra deposits from Talang volcano (West Sumatra,
Indonesia). Geoderma, 156(3-4), 161-172.

Fiantis, D., Nelson, M., Van Ranst, E., Shamshuddin, J., & Qafoku, N. P. (2009).
Chemical weathering of new pyroclastic deposits from Mt. Merapi (Java,
Indonesia). Journal of Mountain Science, 6(3), 240-254.

Fujimura, R., Sato, Y., Oshima, K., & Tamaki, H. (2011). Analysis of early bacterial
communities on volcanic-ash deposits on Miyake-jima Island, Japan. Microbes
and Environments, 26(3), 240-247.

Goldberg, S. (1997). Boron sorption on soils and soil constituents. Soil Science Society
of America Journal, 61, 1-6.



Goldberg, S., Forster, H. S., & Heick, E. L. (2000). Boron adsorption mechanisms on
oxides, clay minerals, and soils inferred from ionic strength effects. Soil
Science Society of America Journal, 64(4), 136-143.

Goldberg, S., Suarez, D.L., & Lesch, S.M. (2000). Mechanisms of boron retention by
soils. Soil Science Society of America Journal, 64, 490-497.

Gupta, Umesh C.; MacLeod, J.A. (1981). Plant and soil boron as influenced by soil
pH and liming. Soil Science, 131(1), 20-24.

Hadmoko, D. S., Lavigne, F., Sartohadi, J., Hadi, P., & Winaryo. (2010). Spatio-
temporal distribution of lahars after the 2006 eruption of Merapi Volcano,
Indonesia. Natural Hazards, 54(3), 623-642.

Hakim, N., Nyakpa, M. Y., Lubis, A. M, Nugroho, S. G., & Diha, M. A. (1986).
Dasar-dasar ilmu tanah.' Lampung: Universitas L.ampung.

Handayanto, E. (2022). Kesuburan tanah dan nutrisi tanaman. Malang: Universitas
Brawijaya Press.

Hag, K. N., Darmawan, & Oktariani, P. (2024). Studi efektivitas pemberian boron pada
tanah gambut terhadap pertumbuhan dan produksi tanaman jahe. Skripsi.
Fakultas Pertanian, IPB University.

Harahap, I. Y., Edwin, & Lubis, M. S. (2018). Dinamika air dan fase-fase
perkembangan pembungaan penentu produktivitas kelapa sawit. Jurnal
Penelitian Kelapa Sawit, 26(3), 101-112.

Hardjowigeno, S. (2010). llmu tanah. Jakarta: Akademika Pressindo.

Havlin, J. L., Tisdale, S. L., Nelson, W. L., & Beaton, J. D. (2014). Soil fertility and
fertilizers: An introduction to nutrient management (8th ed.). Boston: Pearson.

Hawkins, B. J. (2011). Seedling mineral nutrition: The root of the matter. In L. E. Riley,
D. L. Haase, & J. R. Pinto (Eds.), National proceedings: Forest and
Conservation Nursery Associations — 2010 (Proc. RMRS-P-65) (pp. 87-97).
Fort Collins; CO: U.S. Department’ of Agriculture, Forest Service, Rocky
Mountain Research'Station.

Jaiswal, S. K., Singh, R., Singh, M., & Prasad, S. M. (2018). Nature and mechanisms
of aluminium toxicity, tolerance and amelioration in plants: a recent overview.
Soil Biology and Biochemistry, 126, 104-110.

Jovita, D. (2018). Analisis unsur makro (K, Ca, Mg) dan mikro (Fe, Zn, Cu) pada lahan
pertanian dengan metode inductively coupled plasma optical emission
spectrofotometry (ICP-OES) [Skripsi, Universitas Lampung]. Repositori
Universitas Lampung.

Karlsson, T., & Ohlander, B. (2006). Complexation of Copper(ll) in organic soils and
in dissolved organic matter (DOM) from soils and streams. Environmental
Science & Technology, 40(1), 66-72.



Kirk, G. J. D., & Bajita, J. B. (1995). Root-induced iron oxidation, pH changes and
zinc solubilization in the rhizosphere of lowland rice. New Phytologist, 131(1),
129-137.

Kristina. (1999). Pengaruh molibdenum (Mo) terhadap aktivitas nitrat reduktase daun,
pembentukan bintil akar, dan pertumbuhan kacang tanah. Skripsi. Universitas
Atma Jaya Yogyakarta.

Lavigne, F., Thouret, J. C., Voight, B., Young, K., LaHusen, R., Marso, J., & Suwa,
H. (2000). Instrumental lahar monitoring at Merapi Volcano, Central Java,
Indonesia. Journal of Volcanology and Geothermal Research, 100(1-4), 457—
478.

Ligot, N., Bogaert, P., Biass, S., Lobet, G., & Delmelle, P. (2023). Grain size modulates
volcanic ash-retention;on crop foliage’and potential yield-loss. Natural Hazards
and Earth System Sciences, 23(5), 1143-1159.

Lindsay, W. L. (1979). Chemical equilibria in soils. New York: Wiley-Interscience.

Lubis, R. L., Juniarti, R., Rajmi, S. L., Armer, A. N., Hidayat, F. R., Zulhakim, H.,
Yulanda, N., Syukri, I. F., & Fiantis, D. (2021). Chemical properties of volcanic
soil after 10 years of the eruption of Mt. Sinabung (North Sumatera, Indonesia).
IOP Conference Series: Earth and Environmental Science, 757, 012043.

Ma, J. F., Ryan, P. R., & Delhaize, E. (2019). Aluminium tolerance in plants and the
complexing role of organie acids. Trends in Plant Science, 24(8), 682—-695.

Mahender, A., Swamy, B. P. M., Anandan, A., & Ali, J. (2019). Tolerance of iron-
deficient and -toxic soil conditions in rice: physiological and breeding
perspectives. Plants, 8(2), 31.

Major, J. J., & Iverson, R. M. (1999). Debris-flow deposition: Effects of pore-fluid
pressure and friction. Geological Society of America Bulletin, 111(6), 881-891.

Marschner, P. (2012). Marschner’s Mineral Nutrition of Higher Plants. 3rd ed.
Academic Press, London.

McBride, M. B. (2000). ‘Environmental chemistry of soils. New York: Oxford
University Press.

Miranda. (2024). Ketersediaan unsur hara mikro Fe dan Mn pada tanah sawah serta
serapannya pada tanaman padi. Skripsi, Universitas Lampung.

Muneer, M. A., Hussain, S., & Ahmad, W. (2021). Impact of volcanic materials and
soil acidity on cation exchange capacity and nutrient availability in paddy soils.
Environmental Earth Sciences, 80(24), 799.

Nugroho, K., & Setiawan, B. (2017). Evaluasi kualitas tanah di daerah terdampak lahar
dingin Gunung Merapi. Jurnal Agroteknologi, 8(3), 211-220.

Nurrahmawati, S. D. (2024). Pengaruh pupuk Fe dan asam humat terhadap
ketersediaan dan serapan Fe pada kedelai. Skripsi, Universitas Gadjah Mada.



Parfitt, R. L. (2009). Allophane and imogolite: Role in soil biogeochemical processes.
Clay Minerals, 44(1), 135-155.

Patrick, W. H., & DelLaune, R. D. (1977). Chemical and biological redox systems
affecting nutrient availability in flooded soils. Advances in Agronomy, 29, 131-
179.

Pierson, T. C., & Costa, J. E. (1987). A rheologic classification of subaerial sediment-
water flows. In J. E. Costa & G. F. Wieczorek (Eds.), Debris flows/avalanches:
Process, recognition, and mitigation (Reviews in Engineering Geology, Vol.
7, pp. 1-12). Boulder, CO: Geological Society of America.

Ponnamperuma, F. N. (1972). The chemistry of submerged soils. Advances in
Agronomy, 24, 29-96.

Ponting, J., Kelly, T. J., Verhoef, A., Watts, M. J., & Sizmur, T. (2021). The impact of
increased flooding occurrence on the mobility of potentially toxic elements in
floodplain soil — a review. Journal of Soils and Sediments, 21, 2619-2639.

Prasetyo, B. H. (2006). Evaluasi tanah sawah bukaan baru di daerah Lubuk Linggau,
Sumatera Selatan. Jurnal limu-llmu Pertanian Indonesia, 8(1), 31-43.

Prasetyo, B. H., & Suriadikarta, D. A. (2006). Karakteristik, potensi, dan teknologi
pengelolaan tanah vulkanik di Indonesia. Jurnal Tanah dan Iklim, 24, 35-50.

Prasetyo, T. B., Ruhaimah & Wardhana, S. A. (2006). Pengaruh pengelolaan air
terhadap konsentrasi besi (Fe) pada sawah. Jurnal Solum.

Pusat VVulkanologi dan Mitigasi Bencana Geologi (PVMBG). (2014). Gunung api di
Indonesia dan letusannya. Bandung: Badan Geologi, Kementerian Energi dan
Sumber Daya Mineral.

Rahman, M. A,, Lee, S.-H., Ji, H. C., Kabir, A. H., Jones, C. S,; & Lee, K.-W. (2018).
Importance of Mineral Nutrition for Mitigating Aluminum Toxicity in Plants
on Acidic Soils: Current Status and Opportunities. International Journal of
Molecular Sciences, 19(10), 3073.

Rajmi, S. L., Gusnidar, G.,"Lubis, R. L., Ginting, F. I.; Hidayat, F. R., Zulhakim, H.,
Armer, A. N., Yulanda, N., Syukri, I. F., & Fiantis, D. (2021). Improving
volcanic soil chemistry after the eruption of Mt. Sinabung, North Sumatera in
2020. IOP Conference Series: Earth and Environmental Science, 757, 012042.

Rengel, Z. (2015). The role of micronutrients in agricultural production and
environmental health. Boca Raton: CRC Press.

Salam, A. K., & Ginanjar, K. (2023). Tropical soil labile fractions of copper after
application of industrial waste and soil amendments. Journal of Tropical Soils,
28(2), 95-104.

Saputra, D., Santoso, A., & Pradana, B. (2022). Recovery after volcanic ash deposition:
vegetation and soil responses in Sumatra, Indonesia. Geosciences Journal,
26(4), 401-414.



Sediyarso, M., & Suping, S. (1987). Pengaruh abu Galunggung terhadap tanah
pertanian. Bogor: Pusat Penelitian Tanah.

Shoji, S., Nanzyo, M., & Dahlgren, R. (1993). Volcanic ash soils: Genesis, properties
and utilization. Amsterdam: Elsevier.

Sillanpad, M. (1990). Micronutrient assessment at the country level: An international
study. Rome: FAO Soils Bulletin No. 63.

Smith, G. A., & Fritz, W. J. (1989). Volcanic influences on terrestrial sedimentation.
Geology, 17(4), 375-376.

Subardja, D., Hikmatullah, S., Ritung, S., & Suparto. (2014). Klasifikasi tanah
Indonesia dan pedoman teknisnya. Bogor: Balai Besar Penelitian dan
Pengembangan Sumberdaya Lahan,Pertanian, Kementerian Pertanian.

Subowo. (2010). Strategi efisiensi penggunaan bahan organik untuk kesuburan dan
produktivitas tanah melalui pemberdayaan sumberdaya hayati tanah. Jurnal
Sumberdaya Lahan, 4(1), 12-25.

Sugito, Y. (2012). Ekologi tanaman: Pengaruh faktor lingkungan terhadap
pertumbuhan tanaman dan beberapa aspeknya. Malang: Universitas Brawijaya
Press.

Sulistyono, E., & Rokhmah, F. (2012). Pengaruh kandungan Cu dalam air irigasi
terhadap pertumbuhan dan produksi padi (Oryza sativa L.). Jurnal Agronomi
Indonesia, 40(3), 185-191.

Symonds, R. B., Rose, W. I, Bluth, G. J. S., & Gerlach, T. M. (1990). Volcanic-gas
studies: Methods, results, and applications. Reviews in Mineralogy and
Geochemistry, 30(1), 1-66.

Tampubolon, A., Kurniawan, S., & Nugroho, G. A. (2025). Pengaruh pemupukan
boron terhadap pertumbuhan dan produksi tanaman jagung manis (Zea mays
saccharata Sturt). Skripsi. Fakultas Pertanian, Universitas Brawijaya.

Tan, K. H. (2011). Principles of soil chemistry-(4th-ed.). Boca Raton: CRC Press.

Trolove, S. N., Hedley, M. J., & Kirk, G. J. D. (2011). Manganese dynamics in flooded
soils and the impact on rice productivity. Soil Science Society of America
Journal, 75(3), 1091-1102.

Uchida, R., & Shinano, T. (2014). Dynamics of boron in flooded paddy soils:
adsorption and mobility. Geoderma, 230-231, 125-132.

Utami, D. O. T. (2020). Pengaruh molibdenum (Mo) terhadap aktivitas enzim nitrat
reduktase pada fase pertumbuhan padi hitam (Oryza sativa L.). Skripsi.
Universitas Jember.

Uy, W. S., Dimasuay, K. G., & Mendoza, C. R. (2005). Effects of volcanic sediments
on soil chemical properties in the floodplain of Mount Mayon. Philippine
Journal of Crop Science, 30(2), 45-53.



Wada, K. (1989). Allophane and imogolite. In Minerals in soil environments (pp.
1051-1087). Madison, WI: Soil Science Society of America.

Wahdini, W. (2010). Sifat, komposisi mineral, dan kandungan berbagai unsur pada
abu erupsi Merapi Oktober—November 2010. Bogor: Balai Besar Penelitian dan
Pengembangan Sumberdaya Lahan Pertanian.

Watanabe, T., Yamada, H., & Takahashi, Y. (2018). Behavior of boron in volcanic
soils under humid climate: Implication for boron deficiency in crops. Soil
Science and Plant Nutrition, 64(3), 365-373.

Xu, H., Xia, B., He, E., Qiu, R., Peijnenburg, W.J. G. M., Zhao, L., Xu, X., Qiu, H., &
Cao, X. (2021). Dynamic release and transformation of metallic copper colloids
in flooded paddy soil: Role of soil reducible sulfate and temperature. Journal
of Hazardous-Materials; 402} 123462.

Yuana, H. W., Sugiyanta, & Sopandie, D. (2022). Peningkatan hasil padi sawah
melalui aplikasi pupuk mikro boron dan Zn. Skripsi. Fakultas Pertanian, IPB
University.

Yulnafatmawita. (2013). Buku pegangan mahasiswa untuk praktikum fisika tanah.
Padang: Fakultas Pertanian, Universitas Andalas.

Zhang, G., Li, T., & Zhang, Q. (2019). Effects of redox potential and pH on soil cation
exchange capacity under submerged conditions. Soil Science Society of
America Journal, 83(5), 1193-1202.

Zhang, M., Yang, J., & Wang, H. (2020). Molybdenum behavior in paddy soils under
redox fluctuations: adsorption, transformation, and availability. Geoderma,
376, 114547.

Zhang, X, Li, J., & He, J. (2020). Redox dynamics and aluminum solubility in paddy
soils derived from volcanic materials. Geoderma Regional, 21, e00352.



