
 

73 

 

DAFTAR PUSTAKA 

  

 
Adane, A.; Girmay, G.; Gebremedhin, T. (2022). Soil quality indicators and indices 

in response to land use change. Ecological Indicators. 
https://doi.org/10.1016/j.ecolind.2022.109315 

Agus, F., Yusrial, & Sutono, S. (2006). Sifat fisik tanah dan metode analisisnya – 
Penetapan tekstur tanah. Balai Besar Penelitian dan Pengembangan Sumber 
Daya Lahan Pertanian. 

Alloway, B. J. (2013). Heavy Metals in Soils: Trace Metals and Metalloids in Soils 
and their Bioavailability (3rd Editio). Springer Netherlands. 

Amelung, W., Bossio, D., de Vries, W., Kögel-Knabner, I., Lehmann, J., Amundson, 
R., Bol, R., Collins, M. E. ., Lal, R., Leifeld, J., Minasny, B., Pan, G., Paustian, 
K., Rumpel, Cornelia; Sanderman, J., & van Noordwijk, Meine; Mooney, 
Siobhan; Smith, P. (2021). Towards a global-scale understanding of 

agricultural soil degradation. Nature Sustainability, 3, 487–495. 

Amundson, R. (2021). The Five Factors of Soil Formation: A Systematic Review of 
Progress and Challenges. Geoderma, 390, 115005. 

Arif, M., Khan, A., Hussain, Z., Ali, S., & Ahmad, I. (2022). Integration of Organic 
and Inorganic Fertilizers for Improving Soil Chemical Properties and Cation 
Exchange Dynamics in Salt-Affected Agricultural Soils. Journal of Plant 
Growth Regulation, 41(4), 1045–1058. 

Assaha, D. V. M. ., Ueda, A. ., & Saneoka, H. (2021). The Role of Sodium in Plants: 

Essentiality vs. Toxicity. Plants, 10(2), 404. 

Balai Penelitian Tanah. (2009). Petunjuk Teknis Analisis Kimia Tanah, Tanaman, 
Air, dan Pupuk. 

Baye, S., Seybold, C. A., & Bationo, A. (2021). Spatial and temporal variability of 
soil redox potential, pH and electrical conductivity across a toposequence in 
the savanna of West Africa. Agronomy, 11 (11), 2221. 
https://doi.org/https://doi.org/10.3390/agronomy11112221 

Bhattacharya, S., Das, S., Al-Ansari, M. M., & Kumar, A. (2024). Mechanistic 
insights into microbe-assisted phytoremediation of heavy metal-contaminated 
soils: A review. Environmental Research, 240, 117424. 

Bolze, M., Schneider, F., Sohrt, J., & Dultz, S. (2020). Effect of soil pH and organic 
matter on cadmium bioavailability in agricultural soils. Geoderma, 375, 

114502. https://doi.org/https://doi.org/10.1016/j.geoderma.2020.114502 

BPT. (2009). Petunjuk Teknis Analisis Kimia Tanah, Tanaman , Air dan Pupuk. In 
Balai Penelitian tanah (Issue 2). 
http://www.ncbi.nlm.nih.gov/pubmed/15003161%5Cnhttp://cid.oxfordjournals
.org/lookup/doi/10.1093/cid/cir991%5Cnhttp://www.scielo.cl/pdf/udecada/v15
n26/art06.pdf%5Cnhttp://www.scopus.com/inward/record.url?eid=2-s2.0-
84861150233&partnerID=tZOtx3y1 

Brady, N. C. ., & Weil, R. R. (2017). The Nature and Properties of Soils (15th Editi). 

Pearson Education. 

Chakim, M. G., Mindari, W., & Widjajani, B. W. (2022). The potential of 
organomineral amendments in increasing the adsorption of lead (Pb) and 
cadmium (Cd) in a sandy loam soil. Journal of Degraded and Mining Lands 



 

74 

 

Management, 9(4), 3753–3762. 
https://doi.org/10.15243/jdmlm.2022.094.3753 

Chen, Q., Huang, G., & Wu, L. (2024). Physiological and molecular mechanisms 
of heavy metal (Cd, Pb) toxicity in rice. Environmental Pollution, 341, 122945. 
https://doi.org/10.1016/j.envpol.2023.122945 

Deng, H., Chen, Y., & Zhang, K. (2022). Soil Chemical Buffering Capacity and 
Nutrient Availability under Paddy Rice Management. Geoderma, 405, 115–
128. 

Elfarisna, ., Rahmayuni, E., Herman, W., Putri, E. L., & Kurniati. (2024). Soil 
Organic Matter and Its Correlation with Several Chemical Properties of 
Inceptisols in Rice Fields in Java. Universal Journal of Agricultural Research, 
12(2), 242–248. https://doi.org/https://doi.org/10.13189/ujar.2024.120204 

Essington, M. E. (2015). Soil and Water Chemistry: An Integrative Approach (2nd 
ed.). CRC Press. 

Fahmi, A., Nurzakiah, S., & Alwi, M. (2021). Dinamika Sifat Kimia Tanah Sawah 
Tergenang dan Hubungannya dengan Ketersediaan Unsur Hara Mikro. Jurnal 
Tanah Dan Sumberdaya Lahan, 8 (2), 345–353. 

Ge, L., Zheng, S., Li, X., Wang, M., & Zhang, H. (2025). The Voltaic Effect as a 
Novel Mechanism Controlling the Remobilization of Cadmium in Paddy Soils 
during Drainage. Environmental Science & Technology, 59(4), 1120–1130. 

Geng, H., Wang, F., Wu, H., & Qin, Q. (2024). Biochar and nano-hydroxyapatite 
combined remediation of soil surrounding tailings area : Multi-metal ( loid ) s 

fixation and soybean rhizosphere soil microbial improvement. 469(May). 

Gosling, P., Shepherd, A., Jones, P., Parsons, D., Atkinson, D., Cort, J., 
Blackshaw, R., & Crook, D. (2021). Organic management increases soil 
organic matter, cation exchange capacity and soil nutrient status. European 

Journal of Soil Science, 72 (5), 2086–2099. 

Haider, F. U., Liqun, C., Coulon, F., Ali, M. A., Mustafa, A., & Farooq, M. (2021). 
Cadmium toxicity in plants: Impacts and remediation strategies. Ecotoxicology 
and Environmental Safety, 211, 111887. 

Hakim, N., Nyakpa, M. Y., & Lubis, A. M. (2020). Dasar-dasar ilmu tanah. 
Universitas Lampung Press. 

Hamzah, A. Priyadarshini, R. (2019). Remediasi Tanah Tercemar Logam Berat (R. 
Putri (ed.); I 2019). UNITRI Press. 

Han, X., Cui, W., Li, T., Chen, H., & Lan, Y. (2022). Interactions between phosphate 
and cadmium adsorption on iron (oxyhydr) oxides: Surface complexation 
modeling and ATR-FTIR study. Environmental Science and Pollution 
Research, 29(14), 20564–20576. 

Harahap, F. S., Kurniawan, D., & Susanti, R. (2020). Pemetaan Status pH Tanah 
dan C-Organik Tanah Sawah Tadah Hujan di Kecamatan Panai Tengah 
Kabupaten Labuhanbatu. Agrosains: Jurnal Penelitian Agronomi, 23(1), 37–
42. 

Hardjowigeno, S. (2003). Klasifikasi tanah dan pedogenesis. Akademika 
Pressindo. 

Hardjowigeno, S. (2015). Ilmu Tanah. Akademika Pressindo Jakarta. 

Havlin, J. L., Tisdale, S. L., Nelson, W. L. & Beaton, J. D. (2016). Soil Fertility and 



 

75 

 

Fertilizers: An Introduction to Nutrient Management. Pearson, 8th editio. 

Havlin, J. L., Tisdale, S. L., Nelson, W. L., & Werner, W. L. (2014). Soil Fertility and 
Fertilizers: An Introduction to Nutrient Management. In Upper Saddle River, 
NJ: Pearson (8th ed.). 

Hazelton, P., & Murphy, B. (2024). Interpreting Soil Test Results: What Do All the 
Numbers Mean? (4th ed.). CSIRO Publishing. 

He, S., Wu, J., & Sun, H. (2021). Factors controlling the bioavailability of heavy 
metals in soil: A review. Journal of Hazardous Materials, 403, 123910. 

Hidayat, A.,  et al. (2022). Dinamika Logam Berat Pb dan Cd di Tanah Sawah: 
Pengaruh Bahan Organik dan Oksida Besi. Jurnal Ilmu Tanah Dan 

Lingkungan, 24(1), 20–28. https://doi.org/10.29244/jitl.24.1.20-28 

Hidayat, A. ., Nuraini, Y. ., & Fajriani, N. (2022). Dinamika Logam Berat Pb dan Cd 
di Tanah Sawah: Pengaruh Bahan Organik dan Oksida Besi. Jurnal Ilmu 
Tanah Dan Lingkungan, 24(1), 20–28. https://doi.org/10.29244/jitl.24.1.20-28 

Hillel, D. (2004). Introduction to Environmental Soil Physics. Academic Press Inc. 

Hindarwati, Y., Soeprobowati, T. R., Izzati, M., & Hadiyanto. (2023). Kontaminan 
logam berat (Pb, Cd, dan Cu) pada tanah dari pemupukan berbasis jerami 
padi. Jurnal Ilmu Lingkungan, 21(1), 8–14. https://ejournal.undip.ac.id 

Hopmans, J. W. ., Qureshi, A. S. ., & Keren, R. (2021). Soil salinity: A critical threat 
to agriculture and food security. Agricultural Water Management, 253, 
107065. 

Hou, Q., Wang, H., & Li, B. (2023). Dynamics of Soil Organic Carbon and Cation 
Exchange Capacity in Long-term Organic Amendment Systems. Science of 
The Total Environment, 858, 159–172. 

Jumaah & Al-Khalidi, M. H. (2025). The effect of Electrical Conductivity on Physical 
and Chemical Properties of Different Types of Soil. Euphrates Journal of 

Agricultural Science, 17 (2), 386–401. 

Karolinoerita, V., & Annisa, W. (2021). Salinisasi lahan dan permasalahannya di 
Indonesia. Jurnal Sumberdaya Lahan, 15(1), 1–12. 
https://epublikasi.pertanian.go.id 

Khalid, S., Shahid, M., Niazi, N. K., Murtaza, B., Bibi, I., & Dumat, C. (2021). A 
comparison of technologies for remediation of heavy metal contaminated 
soils. Journal of Geochemical Exploration, 223, 106714. 
https://doi.org/https://doi.org/10.1016/j.gexplo.2016.11.021 

Khasanah, U., Mindari, W., & Suryaminarsih, P. (2021). Assessment Of Heavy 
Metals Pollution On Rice Field In Sidoarjo Regency Industrial Area. Jurnal 
Teknik Kimia, 15(2), 73–81. 

Kubier, A., Wilkin, R. T., & Pichler, T. (2019). Cadmium in soils and groundwater: 

A review. Applied Geochemistry, 108. 

Kumar, A. ., Malyan, S. K. ., & Sharma, J. K. (2022). Heavy metal immobilization 
in agricultural soils: The role of clay minerals and organic matter. Journal of 
Geochemical Exploration, 233. https://doi.org/10.1016/j.gexplo.2022.106921 

Kurniawan, A., Santosa, B., & Wijaya, H. (2022). Impact of Organic By-products 
and Amino Acid Biostimulants on Soil Microbial Activity and Chemical 
Properties. Agricultural Science and Technology Journal, Vol. 15(No. 2), 142–
155. https://doi.org/10.21082/jstp.v15n2.2022 



 

76 

 

Kurniawan, A., & Wawan, W. (2022). Peran Koloid Organik terhadap Retensi 
Kation Basa dan Kapasitas Tukar Kation pada Lahan Padi Sawah. Jurnal 

Solum, 19 (2), 74–82. 

Lal, R. (2020). Soil Organic Matter and Feeding the Future. Boca Raton: CRC 
Press. https://doi.org/10.1201/9781003102762 

Levy, G. J. (2021). Soil Physical Properties as Affected by Salinity and Sodicity. 
Reference Module in Earth Systems and Environmental Sciences. 
https://doi.org/10.1016/B978-0-12-822974-3.00114-1 

Li, H., Wei, X., & Rinklebe, J. (2022). Co-release of phosphorus and cadmium 
driven by iron reduction in managed wetlands: Insights from a long-term field 

study. Geoderma, 412(115710). 

Li, Li, Q., Lu, J., Cao, J., Wang, J., & Li, X. (2022). Long-term chemical fertilization 
alters the soil microbial community and decreases soil quality in paddy fields. 
Science of The Total Environment. 

https://doi.org/10.1016/j.scitotenv.2022.153456 

Li, Liu, X. ., & Zhang, W. (2021). Synergistic effects of amino acid fertilizer and 
reduced chemical fertilizer on tomato yield and quality. Horticulture, 
Environment, and Biotechnology, 62, 555–566. 

Li, Y., Smernik, R. J., & Doan, T. V. (2024). Long-term organic amendments 
enhance soil pH buffering capacity through organic matter accumulation and 
functional group diversification. Geoderma, 443, 116821. 

Li, Zhang, H., Wang, Y., Li, F., & Lian, F. (2024). The Redox Dynamics of Cadmium 
in Paddy Soils: From Chemical Speciation to Plant Uptake. Geoderma. 
https://doi.org/10.1016/j.geoderma.2024.116890 

Luo, Zhang, S., Zhao, Y., & Miller, A. J. (2024). Potassium nutrition enhances 
abiotic stress tolerance in cereal crops: A review. Plant Science, 338, 111912. 

https://doi.org/10.1016/j.plantsci.2023.111912 

Muliawana, D., Rahmawati, N., & Utami, S. R. (2016). Potensial redoks tanah pada 
berbagai lama aplikasi pupuk organik. Jurnal Tanah Dan Air, 1(1), 10–24. 
https://jurnal.upnyk.ac.id/ 

Murtaza, G. ., Ahmed, Z. ., & Usman, M. (2021). Biochar induced modification of 
soil properties and its impacts on Pb and Cd bioavailabilityNo Title. Journal of 
Hazardous Materials. https://doi.org/10.1016/j.jhazmat.2021.125740 

Neina, D. (2021). The Role of Soil pH in Plant Nutrition and Soil Remediation. 
Applied and Environmental Soil Science. 
https://doi.org/10.1155/2021/5794830 

Nurdin. (2023). Tanah Vertisol dari Bahan Lakustrin: Karakteristik, Permasalahan 
Pengelolaan dan Teknologi Perbaikannya dengan Amelioran Organik. 

Deepublish Digital. 

Panjaitan, E., & Sidauruk, L. (2024). Pemanfaatan Biochar dan Konsorsium Bakteri 
pada Remediasi Tanah Tercemar Logam Berat dan Pengaruhnya Terhadap 
Hasil Tanaman. Agrotekma: Jurnal Agroteknologi Dan Ilmu Pertanian, 8 (1), 

46–55. 

Pemerintah Kota Madiun. (2019). Analisis Strategis Smart City Kota Madiun 2019-
2024. 

Permentan. (2020). Kumpulan Peraturan Pupuk 2020. In Peraturan Menteri 

Pertanian Nomor 70/Permentan/SR.140/10/2011 (pp. 1–388). 



 

77 

 

Prasetyo, B., & Utami, S. R. (2022). Pengaruh Muatan Koloid dan Kejenuhan 
Kation terhadap Kapasitas Tukar Kation pada Lahan Sawah Intensif. Jurnal 

Ilmu Tanah Dan Lingkungan, 24(1), 28–35. 

Prasetyo, H., Handayani, S., & Mujiyo, M. (2023). Dinamika Retensi Kation 
Monovalen pada Tanah Sawah Tergenang dengan Aplikasi Bahan Organik. 
Jurnal Ilmu Tanah Dan Lingkungan, 25(2), 58–66. 

Pratiwi, N. I., & Setyari, R. (2023). Remediasi Tanah Tercemar Timbal (Pb) dan 
Kadmium (Cd) Menggunakan Bahan Pembenah Tanah Kaya Kalsium dan 
Bahan Organik Lokal. Jurnal Ilmu Tanah Dan Lingkungan IPB, 25 (1), 34–42. 

Purbajanti, E. D,  et al. (2022). The Effect of Amino Acid Biostimulants on Growth 
and Yield of Various Crops: A Review. Journal of Tropical Agriculture and 
Environment, Vol. 14, N, 88–102. https://doi.org/10.14710/jpta.v14i2.8802 

Ramadhan, A. F., & Suparto, S. (2025). Pengaruh Aplikasi Biochar dan Pupuk 
Organik pada Lahan Sawah Tercemar Logam Berat Pb dan Cd Terhadap 
Karakter Pertumbuhan dan Hasil Tanaman Padi. Jurnal Agroekoteknologi 
Universitas Jenderal Soedirman, 14 (2), 112–125. 

Rengasamy. (2020). Sodic Soils. In Encyclopedia of Soils in the Environment 
(Second Edi). Elsevier / Academic Press. 

Rengasamy, P. (2022). Cation exchange processes in soil sodicity and salinity. 
Society of America Journal, 86(4), 758–772. 

Richter, D. deB. ., Billings, S. A. ., Groffman, P. M. ., Kelly, E. F. ., Lohse, K. A. ., 
McDowell, W. H. ., White, T. S. ., & Willig, M. R. (2022). The Anthropocene 
Biosphere: The Emergence of Anthropogenic Soils. Soil Science Society of 
America Journal, 86(4), 812–825. 

Rinklebe, J. ., Shaheen, S. M. ., & El-Naggar, A. (2021). Adsorption and solubility 
of Lead (Pb) in highly weathered agricultural soils: Role of organic matter and 
iron oxides. Environmental Pollution, Vol. 272. 
https://doi.org/10.1016/j.envpol.2021.116045 

Rinklebe, J., Antoniadis, V., Shaheen, S. M., Rosendahl, I., & Schneider, R. J. 
(2022). Cadmium in soils and the environment: A review. Environmental 
Pollution, 292, 118358. 
https://doi.org/https://doi.org/10.1016/j.envpol.2021.118358 

Sari, N. M. ., Kusuma, Z. ., & Utomo, W. H. (2023). Karakteristik Kimia Tanah dan 
Akumulasi Logam Berat Pb pada Lahan Pertanian Intensif di Indonesia. 
Jurnal Tanah Dan Sumberdaya Lahan, 10(1), 145–155. 
https://doi.org/10.21776/ub.jtsl.2023.010.01.15 

Sarwani, M. (2009). Pengelolaan lahan rawa sulfat masam untuk pertanian 
berkelanjutan. Balai Besar Penelitian Dan Pengembangan Sumberdaya 

Lahan Pertanian. 

Schulze, D. G. (2002). An introduction to soil mineralogy. In Soil Mineralogy with 
Environmental Applications (pp. 1–35). Soil Science Society of America. 
https://doi.org/https://www.google.com/search?q=https://doi.org/10.2136/sss

abookser7.c1 

Setiawan, I., Zainabun, & Arabia, T. (2023). Karakterisasi sifat fisika dan kimia 
tanah sawah tadah hujan dan sawah irigasi pada Ordo Entisol dan Inceptisol 
di Kecamatan Indrapuri. Jurnal Ilmu Tanah, 2 (1). 

Shaheen, S. M., & Antoniadis, V. (2021). Redox-induced changes in the availability 



 

78 

 

of Cd, Cu, Ni, Pb, and Zn in an agricultural soil. Geoderma. 
https://doi.org/10.1016/j.geoderma.2021.115042 

Shrivastava, P., & Kumar, R. (2021). Soil salinity and sodicity: Effects on soil 
properties and tolerance in plants. South African Journal of Botany, 138, 28–
39. 

Silalahi,  et al. (2019). Analisis sifat fisika-kimia tanah berdasarkan kelerengan 

pada lahan aren. Universitas Andalas. 

Siregar, M. A., Handayani, S., & Prawito, P. (2023). Karakteristik Kematangan 
Bahan Organik dan Hubungannya dengan KTK Efektif pada Tanah Sentra 
Padi. Agritrop Jurnal Ilmu-Ilmu Pertanian, 21 (1), 45–53. 

Six, J., Conant, R. T., Paul, E. A., & Paustian, K. (2002). Stabilization mechanisms 
of soil organic matter: Implications for C-saturation. Plant and Soil, 241(2), 
155–176. 
https://doi.org/https://www.google.com/search?q=https://doi.org/10.1023/A:1

016125726789 

Sparks, D. L. (2003). Environmental Soil Chemistry. Academic Press, 2nd Editio. 
https://doi.org/https://doi.org/10.1016/B978-0-12-656446-4.X5000-3 

Sposito, G. (2016). The chemistry of soils (3rd editio). Oxford University Press. 

Stevenson, F. J. (1994). Humus Chemistry: Genesis, Composition, Reactions (2nd 
ed.). John Wiley & Sons. 

Stevenson, F. J., & Cole, M. A. (1999). Cycles of soils: Carbon, nitrogen, 
phosphorus, sulfur, micronutrients (2nd ed.). John Wiley & Sons. 

Suarez, D. L. (2022). Sodic Soil Reclamation: New Insights into Soil Permeability. 
Soil Science Society of America Journal, 86(3), 560–575. 

Suharlina, S., Abdullah, L., & Lubis, A. D. (2019). Kualitas Nutrisi Hijauan 
(Indigofera zollingerina) yang Diberi Pupuk Organik Cair Asal Limbah Industri 
Penyedap Masakan. Jurnal Pertanian Terpadu, 7(1), 28–37. 
https://doi.org/10.36084/jpt..v7i1.179 

Sui, F., Gao, Z., & Qiang, C. (2026). Mechanisms of Rice Rhizosphere Response 
to Soil Amendments Under Heavy Metal(loid) Stress. Journal of Soil Science 
and Plant Nutrition, 26, 987–1006. 
https://doi.org/https://doi.org/10.1007/s42729-025-02908-9 

Sulaeman, Supirman, & Lebuan, J. (2005). Analisis Kimia Tanah, Tanaman, Air, 
dan Pupuk. In Balai Penelitian Tanah, Departemen Pertanian (Edisi 1). 

Suntoro, S., Mujiyo, M., Syamsiyah, J., & Herdiansyah, G. (2021). Dinamika 
Nitrogen dan Sifat Kimia Tanah Sawah Akibat Penggenangan dan 
Amandemen Organik. Jurnal Tanah Dan Iklim, 45 (2), 115–124. 

Suntoro, S., Widowati, L. R., & Sabiham, S. (2013). Potensi emisi N₂O dari 
berbagai jenis tanah. Sains Tanah – Jurnal Ilmu Tanah Dan Agroklimatologi, 
10(1), 48–57. https://jurnal.uns.ac.id/sains-tanah 

Suntoro, Widijanto, Hery, PH, & Arif. (2012). Pengaruh Imbangan Pupuk Anorganik 
dan Pupuk Sipramin terhadap Kketersediaan P dan K Serta Hasil Tanaman 
Padi (Oryza sativa L.) Pada Vertisols (Musim Tanam II). Jurnal Ilmu Tanah 
Dan Agroklimatologi 9 (1), 4(1), 693–727. 

Sutejo, A. ., & Purwanto, B. H. (2022). Dampak Akumulasi Natrium terhadap 
Ketersediaan Hara Makro. Ilmu Pertanian, 7(2), 85–94. 



 

79 

 

Tan, K. H. (2010). Principles of soil chemistry (4th ed.). CRC Press. 

Tang, Z., Dong, G., & Xu, Z. (2026). Sustained grain cadmium reduction in rice- 
wheat rotation : A cost-effective CaCO 3 -based amendment strategy from 
three-year trials. 408(May). 

Tariq, A., & Farhat, F. (2025). Insights into microbe assisted remediation in plants : 
a brief account on mechanisms and multi ‑ omic strategies against heavy 

metal toxicity. Stress Biology. https://doi.org/10.1007/s44154-024-00168-8 

Ullah, F. H., Liqun, C., Coulter, J. A., Alam, S., Wu, J., Zhang, R., Wenjun, M., & 
Farooq, M. (2021). Ecotoxicology and Environmental Safety Cadmium toxicity 
in plants : Impacts and remediation strategies. Ecotoxicology and 
Environmental Safety, 211, 111887. 
https://doi.org/10.1016/j.ecoenv.2020.111887 

Wan, Y., Liu, J., Zhuang, Z., Wang, Q., & Li, H. (2024). Heavy Metals in Agricultural 
Soils: Sources, Influencing Factors, and Remediation Strategies. Toxics, 
12(62). https://doi.org/https://doi.org/10.3390/toxics12010063 

Wang, L, Ma, J., Zhai, Y., Zhou, Q., & Chen, S. (2023). No TitleLong-term effect of 
organic amendments on heavy metal bioavailability in paddy soils: Insights 
into the mechanisms of immobilization. Ecotoxicology and Environmental 
Safety, 251. 

Wang, ., Jiao, X., & Li, P. (2023). Impact of Exchangeable Sodium Percentage 
(ESP) on Soil Pore Structure and Permeability. Agricultural Water 

Management, 281, 108210. https://doi.org/10.1016/j.agwat.2023.108210 

Wang, Wang, P.-J., Khan, M. S., & Zhao, F.-J. (2023). Mechanisms of Cadmium 
uptake and transport in rice: A review of recent advances. Journal of 
Hazardous Materials. https://doi.org/10.1016/j.jhazmat.2023.131154 

Wang, Wu, L. ., & Cheng, M. (2024). Amino acid-based fertilizers enhance nutrient 
uptake and antioxidant enzymes in leafy vegetables. Scientia Horticulturae, 
325, 112678. 

Wang, Y., Zhang, Z., & Li, L. (2022). Ion homeostasis and salt tolerance 
mechanisms in rice (Oryza sativa L.). Frontiers in Plant Science, 13, 854123. 
https://doi.org/10.3389/fpls.2022.854123 

Wang, & Zhang, H. (2024). Redox-induced dissolution of iron oxides and its 
controlling mechanisms on cadmium bioavailability in paddy soils. 

Environmental Pollution, 342(123045). 

Wang, Zhang, Y., Li, T., & Liu, Z. (2025). Application of nano-hydroxyapatite for 
the immobilization of heavy metals in contaminated paddy soils: Efficiency 
and microbial community response. Chemosphere, 369, 144210. 

Wati, M., Susanto, H., & Utami, S. R. (2024). Dinamika Kejenuhan Basa dan Kation 
Dapat Ditukar Akibat Manajemen Bahan Organik di Ekosistem Sawah. Jurnal 
Tanah Dan Iklim, 48 (1), 15–24. 

Wikipedia. (2025). Keasinan tanah. 

Wiraatmaja, I. W.,  et al. (2021). Aplikasi Pupuk Organik Cair Berbasis Limbah 
MSG (Monosodium Glutamate) untuk Meningkatkan Kesuburan Tanah dan 
Produksi Tanaman. Jurnal Agroteknologi Tropik, Vol. 10, N, 45–56. 
https://doi.org/10.24843/JAT.2021.v10.i01.p45 

Xu, Y., Sun, L., & Liang, D. (2023). Mechanistic insights into the simultaneous 
release of soil phosphorus and cadmium driven by iron reduction. Science of 



 

80 

 

the Total Environment, 872(162154). 

Yang, L., Yanlei, L., Chang, S. X., Liang, C., Chen, J., Luo, Y., & Xu, J. (2022). The 
contribution of soil organic matter to cation exchange capacity in different soil 
types. Catena, 210, 105903. https://doi.org/10.1016/j.catena.2021.105903 

Yao, X. ., Zhao, J. ., & He, P. (2022). Effects of Monosodium Glutamate 
Wastewater on Rice Yield and Soil Fertility. Journal of Plant Nutrition and 

Fertilizers, 28 (4), 612–622. 

Yuan, Y., Zuo, S., Wang, L., Liu, D., & Li., J. (2023). Phosphate-induced 
immobilization of cadmium in agricultural soils: Mechanisms, efficiency, and 
long-term stability. Journal of Hazardous Materials, 445, 130512. 

Zeng, M., de Vries, W., & Zhou, J. (2022). Long-term effects of organic and 
inorganic fertilization on soil pH and pH buffering capacity: A global meta-
analysis. Catena, 215, 106314. 

Zhang, L., Liu, K., & Jiao, W. (2024). Synergistic mobility of phosphorus and 
cadmium in paddy soils under flooding conditions: Sorption-desorption 
dynamics. Chemosphere, 349(140822). 

Zhang, X.; Wang, H.; Liu, J. (2024). Bioavailability and translocation of Cd and Pb 
in soil-rice system: A review. Ecotoxicology and Environmental Safety. 

https://doi.org/10.1016/j.ecoenv.2024.116000 

Zhang, Li, J., Wang, H., & Liu, Y. (2023). Aerenchyma formation and oxygen 
transport in rice roots under flooding stress. Journal of Plant Physiology, 280, 
153874. https://doi.org/10.1016/j.jplph.2022.153874 

Zhang, T. ., Zhan, A. ., & He, J. (2022). Dynamics of soil structure and hydraulic 
properties under sodium-affected conditions. Geoderma, 418, 115854. 

Zhu, Q., Liu, T., Shaheen, S. M. ., Sarkar, B., Meers, E., & Rinklebe, J. (2021). 
Factors influencing Cadmium (Cd) mobility and bioavailability in paddy soils: 
A review. Ecotoxicology and Environmental Safety. 
https://doi.org/10.1016/j.ecoenv.2021.111925 

Zhu, Wang, X., Connor, J. D., & Rengasamy, P. (2022). Integrated application of 
gypsum and organic ameliorants for the remediation of sodic soils: Effects on 
soil exchangeable sodium, cracking behavior, and leaching efficiency. Journal 
of Soils and Sediments, 22(5), 1423–1435. 
https://doi.org/https://doi.org/10.1007/s11368-022-03171-w 

Zhu, & Zhang, H. (2023). Effects of continuous cropping and fertilization on paddy 
soil properties and rice yield. Agriculture, Ecosystems & Environment. 
https://doi.org/10.1016/j.agee.2023.108421 

Zhu, Zhang, L., & Liu, M. (2024). Redox-Induced Phosphorus Mobilization in Paddy 
Soils: Mechanisms and Management. Journal of Soils and Sediments, 24(2), 

312–325. 

Zörb, C. ., Senbayram, M. ., & Peiter, E. (2023). Soil Potassium and Sodium: 
Competition and Synergies in Agricultural Systems. Journal of Plant Nutrition 
and Soil Science, 186(4), 450–462. 

Auiguistin, C. (2021). Soil Teisting Uinproduictivei Areias. 1809, 1–8. 

B. K. Kinklei, J. S. Anglei,  and H. H. K. (1987). Long-Teirm Eiffeicts of Meital-Rich 
Seiwagei Sluidgei Application. 53(2), 315–319. 

Büneimann, Ei. K., Bongiorno, G., Bai, Z., Creiameir, R. Ei., Deiyn, G. Dei, Goeidei, R. 



 

81 

 

Dei, Fleiskeins, L., Geiissein, V., Kuiypeir, T. W., Mädeir, P., Puilleiman, M., Suikkeil, 
W., Willeim, J., Groeinigein, V., & Bruissaard, L. (2018). Soil quiality – A critical 
reivieiw. Soil Biology and Biocheimistry, 120(Feibruiary), 105–125. 
https://doi.org/10.1016/j.soilbio.2018.01.030 

Haseigawa, P. M., & Breissan, R. A. (2000). Plant Ceilluilar and Moleicuilar 
Reisponseis to High Salinity. 

Irawan, A., & Juinei, T. (2011). Huibuingan Iklim Mikro Dan Bahan Organik Tanah 
Deingan Eimisi Co2 Dari Peirmuikaan Tanah Di Huitan Alam Babahaleika 
Taman Nasional Lorei Lindui, Suilaweisi Teingah. Juirnal Agromeit, 25(1), 1–8. 

Kabata-Peindias, A. (2011). Tracei Eileimeints in Soils and Plants. 

Khairiah, J., Habibah, H. J., Anizan, I., Maimon, A., Aminah, A., & Ismail, B. S. 
(2009). Conteint of heiavy meitals in soil colleicteid from seileicteid paddy 
cuiltivation areias in keidah and peirlis, Malaysia. Jouirnal of Applieid Scieinceis 
Reiseiarch, 5(12), 2179–2188. 

Krisanti, O. K., & Seitiawan, A. W. (2023). Eivaluiasi Keiseisuiaian Lahan Uintuik 
Tanaman Buiah- Land Suiitability Eivaluiation For Fruiits Plant in Cuikilan Villagei 
, Suiruih Suib- District , Seimarang District. 10(2), 203–213. 
https://doi.org/10.21776/uib.jtsl.2023.010.2.03 

Krista Ei. Peiarson. (2003). Dasar-Dasar Eifeik Salinitas dan Sodisitas pada Sifat 
Fisik Tanah. Montana Statei Uiniveirsity. https://wateirquiality-montana-
eidui.translatei.goog/eineirgy/cbm/backgrouind/soil-
prop.html?_x_tr_sl=ein&_x_tr_tl=id&_x_tr_hl=id&_x_tr_pto=sgei#:~:teixt=3. 

Eifeik Natriuim dan Sodisitas,deingan seidikit ataui tanpa struiktuir. 

Li, Z., Liang, Y., Hui, H., Shaheiein, S. M., Zhong, H., & Filip, M. (2021). Speiciation 
, transportation , and pathways of cadmiuim in soil-ricei systeims : A reivieiw on 
thei einvironmeintal implications and reimeidiation approacheis for food safeity. 

156. https://doi.org/10.1016/j.einvint.2021.106749 

Liao, J., Cai, X., Yang, Y., Chein, Q., Gao, S., Liui, G., Suin, L., Luio, Z., Leii, T., & 
Jiang, M. (2021). Dynamic stuidy of thei leiad (Pb) toleirancei and accuimuilation 
characteiristics of neiw dwarf bamboo in Pb-contaminateid soil. Cheimospheirei, 

282(Feibruiary). https://doi.org/10.1016/j.cheimospheirei.2021.131089 

Muistafa Eirtan Akün. (2016). Heiavy Meital Contamination and Reimeidiation of 
Wateir and Soil with Casei Stuidieis From Cypruis. Inteich, i(touirism), 13. 
https://doi.org/http://dx.doi.org/10.5772/57353 

Muiyassir. (2006). Peimuipuikan Limbah Monosodiuim Gluimatamatei dan Gypsuim 
teirhadap Seirapan N, P dan K Tanaman Jaguing (Zeia mays L). 

Nagajyoti, P. C.; Dinakar, N.; Prasad, T. K. S. . eit al. (2010). Heiavy meitals, toxicity 
and carcinogeinicity: a reivieiw. Einvironmeintal Cheimistry Leitteirs, 8, 199–216. 

https://doi.org/10.1007/s10311-010-0297-8 

Peirmeintan. (2020). Kuimpuilan Peiratuiran Puipuik 2020. Peiratuiran Meinteiri 
Peirtanian Nomor 70/Peirmeintan/SR.140/10/2011, 1–388. 

Pribadi, P., Suigito, Y., & Heiddy, Y. B. (2018). Peingaruih Dosis Nitrogein Dan 
Sipramin Pada Peirtuimbuihan Dan Hasil Tanaman Kacang Hijaui (Vigna 
radiata L.). Juirnal Produiksi …, 5(4), 554–560. 
http://protan.stuideintjouirnal.uib.ac.id/indeix.php/protan/articlei/vieiw/413 

Sataruig, S. (2017). Dieitary Cadmiuim Intakei and Its Eiffeicts on Kidneiys. Toxics, 

5(2), 15. https://doi.org/10.3390/toxics5020015 



 

82 

 

Suiharlina, S., Abduillah, L., & Luibis, A. D. (2019). Kuialitas Nuitrisi Hijauian 
(Indigofeira zollingeirina) yang Dibeiri Puipuik Organik Cair Asal Limbah Induistri 
Peinyeidap Masakan. Juirnal Peirtanian Teirpadui, 7(1), 28–37. 
https://doi.org/10.36084/jpt..v7i1.179 

Uiddin, M. M., Cassim, M., Zakeieil, M., & Zavahir, J. S. (2021). Heiavy Meital 
Accuimuilation in Ricei and Aquiatic Plants Uiseid as. Toxics, 9(360), 1–19. 

 

 

 

 

 

 

 


