Evaluasi Sifat Tanah, Varietas, dan Silika Foliar untuk Peningkatan Ketahanan Padi (Oryza sativa L.)
terhadap Cekaman Salinitas dan Genangan di Lahan Pesisir Pangandaran
Nasrudin, Ir. Budiastuti Kurniasih, M.Sc., Ph.D. ; Dr. Eka Tarwaca Susila Putra, S.P., M.P. ; Dr. Ir. Eko Hanudin, M.P.

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Daftar Pustaka

Agostinetto, D., C. Oliveira, A.C. Langaro, J.D.G. da Silva, & G.F. Barbieri. 2022.
Differences in biochemical, physiological and molecular response mechanisms
of rice, weedy rice and baynyardgrass subjected to drought. Tropical
Agricultural Research. 52: e70487.

Ahire, M.L., P.S. Mundada, T.D. Nikam, V.A. Bapat, & S. Penna. 2021. Multifaceted
roles of silicon in mitigating environmental stresses in plants. Plant Physiology
and Biochemistry. 169: 291-310.

Akman, M., A.V. Bhikharie, E.H. McLean, A. Boonman, E.J.W. Visser, M.E. Schranz,
& P.H. van Tiederen. 2012. Wait or escape? contrasting submergence tolerance
strategies of Rorippa amphibia, Rorippa sylvestris and their hybrid. Annals of
Botany. 109(7): 1263-1275.

Akter, M., H. Deroo, A.M. Kamal, M.A. Kader, E. Verhoeven, C. Decock, P. Boeckx, &
S. Sleutel. 2018. Impact of irrigation management on paddy soil N supply and
depth distribution of abiotic drivers. Agriculture, Ecosystems and Environment.
261: 12-24.

Ali, A.M., & B. Singh. 2025. Silicon: a crucial element for enhancing plant resilience in
challenging environments. Journal of Plant Nutrition. 48(3): 486-521.

Alkahtani, J., & Y. Dwiningsih. 2023. Analysis of morphological, physiological, and
biochemical traits of salt stress tolerance in Asian rice cultivars at seedling and
early vegetative stages. Stresses. 3: 717-735.

Alvarez, M.E., A. Savouré, & L. Szabados. 2022. Proline metabolism as regulatory
hub. Tends in Plant Science. 27(1): 39-55.

Anshori, M.F., B.S. Purwoko, |.S. Dewi, W.B. Suwarno, & S.W. Ardie. 2023.
Systematic selection to adaptive doubled haploid rice lines under different
environments of submergence screening methods. Journal of Agriculture and
Food Research. 14: 100775.

Anshori, M.F., B.S. Purwoko, |.S. Dewi, S.W. Ardie, & W.B. Suwarno. 2019. Selection
index based on multivariate analysis for selecting doubled-haploid rice lines in
lowland saline prone area. Sabrao Journal of Breeding and Genetics. 51(2):
161-174.

Arif, Y., P. Singh, H. Siddiqui, A. Bajguz, & S. Hayat. 2020. Salinity induced
physiological and biochemical changes in plants: An omic approach towards
salt stress tolerance. Plant Physiology and Biochemistry. 156: 64-77.

Arista, N., A. Alifia, H. Mubarok, I. Arta, D. Rizva, & A. Wicaksono. 2023. Availability
and potential for expansion of agriculture land in Indonesia. Journal of
Sustainability, Society and Eco-Welfare. 1(1): 116.

Arnon, D.I. 1949. Copper enzymes in isolated chloroplast. Polyphenoloxidase in Beta
vulgari. Plant Physiology. 24(1): 1-15.

Auliya, D., A.H. Rosandi, & W.T. Subroto. 2024. Analisis perubahan iklim terhadap
produktivitas padi di Jawa Timur. Diponegoro Journal of Economics. 13(3): 55-
65.

Ayman, M., S. Metwally, M. EI-Mancu, A. Hassan, & A.A. Alhafez. 2020. Influence of
nano-silica on wheat plants grown in salt-affected soil. Journal of Production &
Development. 25(3): 279-296.

Badem, A., & S. Soylemez. 2022. Effects of nitric oxide and silicon application on
growth and productivity of pepper under salinity stress. Journal of King Saud
University — Science. 34: 102189.

Balai Pengkajian Teknologi Pertanian Jawa Barat. 2015. Deskripsi varietas unggul
baru padi. Balai Besar Pengkajian dan Pengembangan Teknologi Pertanian.
Kementerian Pertanian. Bandung.

170


https://www.sciencedirect.com/author/6603937693/arnould-savoure
https://www.sciencedirect.com/author/7006194604/laszlo-m-szabados

Evaluasi Sifat Tanah, Varietas, dan Silika Foliar untuk Peningkatan Ketahanan Padi (Oryza sativa L.)
terhadap Cekaman Salinitas dan Genangan di Lahan Pesisir Pangandaran
Nasrudin, Ir. Budiastuti Kurniasih, M.Sc., Ph.D. ; Dr. Eka Tarwaca Susila Putra, S.P., M.P. ; Dr. Ir. Eko Hanudin, M.P.

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Balai Pengujian Standar Instrumen Tanah dan Pupuk. 2023. Petunjuk teknis edisi 3
analisis kimia tanah, tanaman air dan pupuk. Balai Besar Pengujian Standar
Instrumen Sumberdaya Lahan Pertanian, Badan Standarisasi Instrumen
Pertanian, Kementerian Pertanian. Bogor.

Basu, S., G. Kumar, N. Kumari, S. Kumari, S. Shekhar, S. Kumar, & R. Rajwanshi.
2020. Reactive oxygen species and reactive nitrogen species induce lysigenous
aerenchyma formation through programmed cell death in rice roots under
submergence. Environmental and Experimental Botany. 177: 104118.

Bates, L.S., R.P. Walden, & I.D. Teare. 1973. Rapid determination of free prolie for
water stress studies. Plant and Soil. 39: 205-207.

Bhuyan, M.l |, Supit, U. Kumar, S. Mia, & F. Ludwig. 2024. The significance of
farmers’ climate change and salinity perceptions for on-farm adaptation
strategies in the south-central coast of Bangladesh. Journal of Agriculture and
Food Research. 16: 101097.

Bimasri, J., D. Budianta, M. Marsi, & U. Harun. 2018. Bioavailability of silica on paddy
soils with various land aging in Musi Rawas South Sumatera of Indonesia. E3S
Web of Conference. 68: 01008.

Biswas, A., S. Pal, & S. Paul. 2023. Silicon as a powerful element for mitigation of
cadmium stress in rice: a review for global food savety. Plant Stress. 10:
100237.

BMKG. 2020. Analisis cuaca - buletin meteorologi. Stasiun Meteorologi Umbu
Mehang Kunda. Sumba Timur.

BPS. 2025. Luas panen, produksi, dan produktivitas padi menurut Provinsi, 2022-
2024 (internet). https://www.bps.go.id/id/statistics-table/2/MTQ50CMy/luas-
panen--produksi--dan-produktivitas-padi-menurut-provinsi.html (diakses pada
10 Oktober 2025).

BPS. (2023). Luas panen tanaman padi (Ha) (Hektar), 2021-2023 (internet). Badan
Pusat Statistik (BPS-Statistics Indonesia).
https://jabar.bps.go.id/indicator/53/300/1/luas-panen-tanaman-padi-ha-.html
(diakses pada 11 Oktober 2025).

Bruneau, M., J. Brendlé, S. Pluchon, & M. Arkoun. 2022. Plants and redox potential:
iron-rich clay minerals as redox active compounds in soils. Soil Research. 61(3):
241-254.

Bui, L.T., E.S. Ella, M.L. Dionisio-Sese, & A.M. Ismail. 2019. Morpho-physiological
changes in roots of rice seedling upon submergence. Rice Science. 26(3): 167—
177.

Cai, G., & M.A. Ahmed. 2022. The role of root hairs in water uptke: recent advances
and future perspectives. Journal of Experimental Botany. 73(11): 3330-3338.

Cakovi¢, M., J. Beloica, A. Baumgertel, M. Stoj€i¢, F. Vasi¢, & F. Schwaiger. 2023.
Eutrophication assessment in Pannonian Basin (the case of Luda$ Lake special
nature reserve and Pali¢ Nature Park). Environmental Monitoring and
Assessment. 195: 694.

Castillo, E.G., T.P. Tuong, A.M. Ismail, & K. Inubushi. 2007. Response to salinity in
rice: comparative effects of osmotic and ionic stresses. Plant Production
Science. 10(2): 159-170.

Chakraborty, K., K. Chattaopadhyay, L. Nayak, S. Ray, L. Yeasmin, P. Jena, S. Gupta,
S.K. Mohanty, P. Swain, & R.K. Sarkar. 2019. lonic selectivity and coordinated
transport of Na* and K* in flag leaves render differential salt tolerance in rice at
the reproductive stage. Planta. 250: 1637—1653.

Chen, T.,, Y. Niu, C. Yang, Y. Liang, & J. Xu. 2024. Screening of rice (Oryza sativa L.)
genotypes for salinity tolerance and dissecting determinants of tolerance
mechanism. Plants. 13(4): 1036.

171


https://www.bps.go.id/id/statistics-table/2/MTQ5OCMy/luas-panen--produksi--dan-produktivitas-padi-menurut-provinsi.html
https://www.bps.go.id/id/statistics-table/2/MTQ5OCMy/luas-panen--produksi--dan-produktivitas-padi-menurut-provinsi.html
https://jabar.bps.go.id/indicator/53/300/1/luas-panen-tanaman-padi-ha-.html

Evaluasi Sifat Tanah, Varietas, dan Silika Foliar untuk Peningkatan Ketahanan Padi (Oryza sativa L.)
terhadap Cekaman Salinitas dan Genangan di Lahan Pesisir Pangandaran
Nasrudin, Ir. Budiastuti Kurniasih, M.Sc., Ph.D. ; Dr. Eka Tarwaca Susila Putra, S.P., M.P. ; Dr. Ir. Eko Hanudin, M.P.

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Chen, L., Q. Qi, H. Wu, D. Feng, & E. Zhu. 2023. Will the landscape composition and
socio-economic development of coastal cities have an impact on the marine
cooling effect?. Sustainable Cities and Society. 89: 104328.

Chen, C., R. Feng, Z. Zhang, X. Xia, B. Nong, Y. Zeng, H. Guo, X. Yang, & D. Li. 2022.
Transcriptome analysis reveals potential genes associated with plant height in
rice. Biocell. 47(2): 409-421.

Chen, T., S. Shabala, Y. Niu, Z. Chen, L. Shabala, H. Meinke, G. Venkataraman, A.
Pareek, J. Xu, & M. Zhou. 2021a. Molecular mechanisms of salinity tolerance
in rice. The Crop Journal. 9: 506-520.

Chen, Y., J. Song, C. Yan, & X. Hong. 2021b. Effects of submergence stress at the
vegetative growth stage on hybrid rice growth and grain yield in China. Chilean
Journal of Agricultural Research. 81(2): 191-201.

Cheng, Y., M. Lui, T. Zhang, S. Yan, C. Wang, Q. Dong, H. Feng, T. Zhang, & I.
Kisekka. 2023. Organic substitution improves soil structure and water and
nitrogen status to promote sunflower (Helianthus annus L.) growth in an arid
saline area. Agriculture Water Management. 283: 108320.

Chi, H.Y., S.L. Ou, M.C. Wang, & C.Y. Yang. 2023. Physiological responses and
Ethylene-Response AP2/ERF Factor expression in Indica rice seedlings
subjected to submergence and osmotic stress. BMC Plant Biology. 23: 372.

Chu, M., M. Liu, Y. Ding, S. Wang, Z. Liu, S. Tang, C. Ding, L. Chen, & G. Li. 2018.
Effect of nitrogen and silicon on rice submerged at tillering stage. Agronomy
Journal. 110(1): 183-192.

Coca, L.I.LR., M.T.G. Gonzalez, Z.G. Unday, J.J. Hernandez, M.M.R. Jauregui, & Y.F.
Cancio. 2023. Effects of sodium salinity on rice (Oryza sativa L.) cultivation: a
review. Sustainability. 15(3): 1804.

Colmer, T.D., L. Kotula, A.M. Malik, H. Takahashi, D. Konnerup, M. Nakazono, & O.
Pedersen. 2019. Rice acclimation to soil flooding: low concentrations of organic
acids can trigger a barrier to radial oxygen loss in roots. Plant Cell Environment.
42:2183-2197.

Coskun, D., D.T. Britto, W.Q. Huynh, & H.J. Kronzucker. 2016. The role of silicon in
higher plants under salinity and drought stress. Frontiers in Plant Science. 7:
1072.

Costa, N.B., D.R. Faria, S.M. Mendoca, M.G. de Moraes, G.R.C. Coelho, M.C.C.
Filippi, R. Bhosale, A.P. de Castro, & A.C. Lanna. 2023. Silicon and bioagents
pretreatments synergistically improve upland rice performance during water
stress. Plant Stress. 7: 100142.

Das, A., S. Pal, N. Chakraborty, M. Hasanuzzaman, & M.K. Adak. 2024. Regulation
of reactive oxygen species metabolism and oxidative stress signaling by
abscisic acid pretreatment in rice (Oryza sativa L.) seedlings through sub1A
QTL under salinity. Plant Stress. 11: 100422.

Das, P, I. Manna, P. Sil, M. Bandyopadhyay, A.K. & Biswas. 2021. Silicon augments
salt tolerance through modulation of polyamine and GABA metabolism in two
indica rice (Oryza sativa L.) cultivars. Plant Physiology and Biochemistry. 166:
41-52.

Das, P., I. Manna, P. Sil, M. Bandyopadhyay, & A.K. Biswas. 2019. Exogenous silicon
alters organic acid production and enzymatic activity of TCA cycle in two NaCl
stressed indica rice cultivars. Plant Physiology and Biochemistry. 136: 76-91.

Das, S., & T.K. De. 2018. Microbial assay of N fixation rate, a simple alternate for
acetylene reduction assay. MethodsX. 5: 909-914.

Dehaghi, M.A., L.K. Agahi, & S. Kiani. 2018. Agromorphological response of rice
(Oryza sativa L.) to foliar application of potassium silicate. Biharean Biologist.
12(1): 33-36.

172



Evaluasi Sifat Tanah, Varietas, dan Silika Foliar untuk Peningkatan Ketahanan Padi (Oryza sativa L.)
terhadap Cekaman Salinitas dan Genangan di Lahan Pesisir Pangandaran
Nasrudin, Ir. Budiastuti Kurniasih, M.Sc., Ph.D. ; Dr. Eka Tarwaca Susila Putra, S.P., M.P. ; Dr. Ir. Eko Hanudin, M.P.

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Dhiman, P., N. Rajora, S. Bhardwaj, S.S. Sudhakaran, A. Kumar, G. Raturi, K.
Chakraborty, O.P. Gupta, B.N. Devanna, D.K. Tripathi, & R. Deshmukh. 2021.
Fascinating role of silicon to combat salinity stress in plants: an update
overview. Plant Physiology and Biochemistry. 162: 110-123.

DKPP DIY. 2023. Varietas  tanaman pangan (padi) (internet).
https://dpkp.jogjaprov.go.id/dbenih/Tanaman+Pangan+%28Padi%29/2561985
2969c96d9d18008451f7d7e1c95e17d5c809f5b86a1aecab7e836cdab22
(diakses pada 19 Desember 2023).

Dong, X, E. Lee, Y. Gwak, & S. Kim. 2019. Seasonal control of spatial distribution of
soil moisture on a steep hillslope. Water Science and Technology. 79(3): 556-
565.

Dramalis, C., D. Katsantosis, & S.D. Koutroubas. 2021. Rice griwth, assimilate
translocation, and grain quality in response to salinity under Meditteranean
conditions. AIMS Agriculture and Food. 6(1): 255-272.

El-Okkiahh, S.A.F., M.M. El-Afry, S.A.S. Eldeen, A.M. El-Tahan, O.M. Ibrahim, M.M.
Negm, M. Alnafissa, M.T. El-Saadony, H.M.R.S. Almazrouei, S.F. AbuQomar,
K.A. El-Tarabily, & D.A. Selim. 2022. Foliar spray of silica improved water stress
tolerance in rice (Oryza sativa L.) cultivars. Frontiers in Plant Science. 13:
935090.

El-Sayed, A.A., S.M.A. Abou, A.A. Yassen, S.M. Zaghloul, & A. Khater. 2019. Silicon
in soils, plants and its important role in crop production: a review. Middle East
Journal of Agriculture Research. 8(4): 983-1004.

Erfandi, D., & D. Rachman. 2011. Identification of soil salinity due to seawater
intrusion on rice fields in the Northern Coast of Indramayu, West Java. Journal
of Tropical Soils. 16(2): 115-121.

Fal, S., A. Aasfar, R. Rabie, A. Smouni, & H.E.L. Arroussi. 2022. Salt induced oxidative
stress alters physiological, biochemical and metabolomic responses of green
microalga Chlamydomonas reinhardtii. Heliyon. 8: e08811.

FAO. 2020. Soil testing methods. Food and Agriculture Organization of the United
Nations. Rome.

FAO. 2018. Handbook for saline soil management. Food and Agricultural
Organization the United Nations and Lomonosov Moscow State University.
Rome.

Fatikhasari, Z., & D. Rachmawati. 2020. Growth and oxidative defense response to
silicon application on rice (Oryza sativa L. ‘Sembada Merah’) under salinity
stress. AIP Conference Proceedings. 2260: 030021.

Farooq, M.A., Z.A. Saqgib, & J. Akhtar. 2015. Silicon-mediated oxidative stress
tolerance and genetic variability in rice (Oryza sativa L.) grown under combined
stress salinity and boron toxicity. Turkish Journal of Agriculture and Forestry.
39(5): 718-729.

Feistel, R., & O. Hellmuth. 2024. Irreversible thermodynamics of seawater
evaporation. Journal of Marine Science and Engineering. 12(1): 166.

Felisberso, G., R.M. Prado, R.L.L. de Oliveira, & P.A.C. Felisberto. 2021. Are
nanosilica, potassium silicate and new soluble sources of silicon effective for
silicon foliar application to soybean and rice plants?. Silicon. 13: 3217-3228.

Flam-Shepherd, R., W.Q. Huynh, D. Coskun, A.M. Hamam, D.T. Britto, & H.J.
Kronzucker. 2018. Membrane fluxes, bypass flows, and sodium stress in rice:
The influence of silicon. 69(7): 1679-1692.

Foyer, C.H. 2018. Reactive oxygen species, oxidative signaling and the regulation of
photosynthesis. Environmental and Experimental Botany. 154: 134-142.

Fu, X., L. Ma, R. Gui, U. Ashraf, Y. Li, X. Yang, J. Zhang, M. Imran, X. Tang, H. Tian,
& Z. Mo. 2021. Differential response of fragrant rice cultivars to salinity and

173


https://dpkp.jogjaprov.go.id/dbenih/Tanaman+Pangan+%28Padi%29/2561985a969c96d9d18008451f7d7e1c95e17d5c809f5b86a1aecab7e836cdab22
https://dpkp.jogjaprov.go.id/dbenih/Tanaman+Pangan+%28Padi%29/2561985a969c96d9d18008451f7d7e1c95e17d5c809f5b86a1aecab7e836cdab22

Evaluasi Sifat Tanah, Varietas, dan Silika Foliar untuk Peningkatan Ketahanan Padi (Oryza sativa L.)
terhadap Cekaman Salinitas dan Genangan di Lahan Pesisir Pangandaran
Nasrudin, Ir. Budiastuti Kurniasih, M.Sc., Ph.D. ; Dr. Eka Tarwaca Susila Putra, S.P., M.P. ; Dr. Ir. Eko Hanudin, M.P.

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

hydrogen rich water in relation to growth and antioxidative defense
mechanisms. International Journal of Phytoremediation. 23(11): 1203-1211.

Fu, Z.,, P. Wang, J. Sun, Z. Lu, H. Yang, J. Liu, J. Xia, & T. Li. 2020. Composition,
seasonal variation, and salinization characteristics of soil salinity in the Chenier
Island of the yellow river Delta. Global Ecology and Conservation. 24: e013018.

Fukao, T., B.E. Barrera-Figueroa, P. Juntawong, & J.M. Pena-Castri. 2019.
Submergence and waterlogging stress in plants: A review highlighting research
opportunities and understudied aspects. Frontiers in Plant Science. 10: 340.

Gan, L., L. Han, S.Yin, &Y. Jiang. 2020. Chrolophyll metabolism and gene expression
in response to submergence stress and subsequent recovery in perennial
ryegrass accessions differing in growth habits. Journal of Plant Physiology. 251:
1-10.

Ganapati, R.K., S.A. Navved, S. Zafar, W. Wensheng, & X. Jianlong. 2022. Saline-
alkali tolerance in rice: physiological response, molecular mechanism, and QTL
identification and application to breeding. Rice Science. 29(5): 412-434.

Garcia-Daga, S., S.J. Roy, & M. Giliham. 2025. Redefining the role of sodium
exclusion within salt tolerance. Trends in Plant Science. 30(2): 137-146.

Gautam, P., B. Lal, A. Nayak, R. Raja, B. Tripathi, M. Shahid, U. Kumar, M. Baig, D.
Chatterjee, & C. Swain. 2019. Inter-relationship between intercepted radiation
and rice yield influenced by transplanting time, method, and variety.
International Journal of Biometeorology. 63(3): 337—-349.

Gautam, P, B. Lal, R. Tripathi, M. Shahid, M.J. Baig, R. Raja, S. Maharana, & A.K.
Nayak. 2016. Role of silica and nitrogen interaction in submergence tolerance
of rice. Environmental and Experimental Botanny. 125: 98-109.

Gerona, M.E.B., M.P. Deocampo, J.A. Egdane, A.M. Ismail, & M.L. Dionisio-Sese.
2019. Physiological responses of contrasting rice genotypes to salt stress at
reproductive stage. Rice Science. 26(4): 207-219.

Gitore, S.A., B. Danga, S. Henga, & F. Gurmu. 2021. Evaluating drought tolerance
indices for selection of drought tolerant orange fleshed sweet potato (OFSP)
genotypes in Ethiopia. International Journal of Agricultural Science and Food
Technology. 7(2): 249-254.

Gong, H., J. Li, Z. Liu, R. Hou, Y. Zhang, Y. Xu, W. Zhu, L. Yang, & Z. Ouyang. 2024.
Linkages of soil and microbial stoichometry to crop nitrogen use efficiency:
evidence from a long-term nitrogen addition experiment. CATENA. 240:
107961.

Gui, G., Q. Zhang, W. Hu, & F. Liu. 2024. Application of multiomics analysis to plant
flooding response. Frontiers in Plant science. 15: 1389379.

Gul, M., A. Wakeel, M. Saqgib, & A. Wahid. 2016. Effect of NaCl-induced saline sodicity
on the interpretation of soil potassium dynamics. Archives of Agronomy and Soill
Science. 62(4): 523-532.

Gunawan, L., J. Iskandar, & R. Partasasmita. 2018. Studi etnobotani tanaman padi
(Oryza sativa) di Desa Wonoharjo, Pangandaran, Jawa Barat, Indonesia.
Prosiding Seminar Nasional Masyarakat Biodiversitas Indonesia. 4(2): 133-138.

Guo, M., X. Zhang, J. Liu, L. Hou, H. Liu, & X. Zhao. 2020. OsProDH negatively
regulates thermotolerance in rice by modulating proline metabolism and
reactive oxygen species scavenging. Rice. 13: 61.

Gupta, T., P. Shai, P. Singh, & S. Saxena. 2024. Addressing fertilization challenges to
enhanced crop yield using machine learning. 2024 International Conference on
loT, Communication and Automation Technology (ICICAT). 10923204: 936-941.

Habibi, F., T. Liu, M. Shahid, B. Scaffer, & A. Sarkhosh. 2023. Physiological,
biochemical, and molecular responses of fruit trees to root zone hypoxia.
Environmental and Experimental Botany. 206: 105179.

174



Evaluasi Sifat Tanah, Varietas, dan Silika Foliar untuk Peningkatan Ketahanan Padi (Oryza sativa L.)
terhadap Cekaman Salinitas dan Genangan di Lahan Pesisir Pangandaran
Nasrudin, Ir. Budiastuti Kurniasih, M.Sc., Ph.D. ; Dr. Eka Tarwaca Susila Putra, S.P., M.P. ; Dr. Ir. Eko Hanudin, M.P.

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Hadi, S.F., & M.M.A. Abdul-Razak. 2020. Comparison of the role of growth regulators
and its impact on yield and yield components of rice under saline stress. Plant
Achieves. 20(2): 2728-2732.

Hariadi, Y.C., A.Y. Nurhayati, S. Soeparjono, & I. Arif. 2015. Screening six varieties of
rice (Oryza sativa L.) for salinity tolerance. Procedia Environmental Sciences.
28: 78-87.

Hartatik, S., N. Rozzita, S. Wibowo, E. Choirunnisa, S.A.S. Sakanti, A.N. Puspito, &
M. Ubaidillah. 2024. Characterization of rice varieties under salinity level and
the response of defense-related genes during the germination stages.
BIODIVERSITAS. 25(4): 1536-1543.

He, J., T. Liu, W. Wang, X. Wu, J. Wang, & W. Yan. 2022. Comprehensive
improvement of soil quality and rice yield by flooding-midseason drying-flooding.
Applied Microbiology and Biotechnology. 106(21): 7347-7359.

Hidayatullah, M.L., & B.U. Aulia. 2019. Identifikasi dampak perubahan iklim terhadap
pertanian tanaman padi di Kabupaten Jember. Jurnal Teknik ITS. 8(2): 143-138.

Horchani, F., A. Bouallegue, L. Mabrouk, A. Namsi, & Z. Abbes. 2023. Nitrate
reductase regulation in wheat seedlings by exogenous nitrate: a possible role
in tolerance to salt stress. Journal of Plant Nutrition and Soil Science. 186(6):
633-646.

Hu, Q., W. Wang, Q. Lu, J. Huang, S. Peng, & K. Cui. 2021. Abnormal anther
development leads to lower spikelet fertility in rice (Oryza sativa L.) under high
temperature during the panicle initiation stage. BMC Plant Biology. 21: 428.

Hualpa-Ramirez, R., E.C. Carrasco-Lozano, J. Madrid-Espinoza, R. Tejos, S. Ruiz-
Lara, C. Stange, & L. Norambuena. 2024. Stress salinity in plants: new
strategies to cope with in the foreseeable scenario. Plant Physiology and
Biochemistry. 208: 108507.

Huang, Y., T. Yeh, & C. Yang. 2019. Ethylene signaling involves in seeds germination
upon submergence and antioxidant response elicited confers submergence
tolerance to rice seedlings. Rice. 12: 23.

Huanhe, W., G. Xiaoyu, Z. Xiang, Z. Wang, Z. Xubin, C. Yinglong, H. Zhongyang, Z.
Guisheng, M. Tianyao, & D. Qigen. 2024. Grain yield, biomass accumulation,
and leaf photosynthetic characteristics of rice under combined salinity-drought
stress. Rice Science. 31(1): 118-128.

Hussain, S., R. Zhang, Y. Chen, J. Li, Q. Hussain, A. Altaf, Y. Chen, & Q. Dai. 2024.
An overview on salt-induced physiological changes, molecular mechanism of
salinity tolerance and application strategies for its management in rice. Cereal
Research Communications. 52: 1239-1251.

ljaz, U., T. Ahmed, M. Rizwan, M. Noman, A.A. Shah, F. Azeem, H.F. Alharby, A A.
Bamagoos, B.M. Alharbi, & S. Ali. 2023. Rice straw based silicon nanoparticles
improve morphological and nutrient profile of rice plants under salinity stress by
triggering physiological and genetic repair mechnisms. Plant Physiology and
Biochemistry. 201: 107788.

International Rice Research Institute. (1979). Rice in the tropics: a guide to the
development of national programs. International Agricultural Development
Service, International Rice Research Institute.

Itoh, H., K.C. Wada, H. Sakai, K. Shibasaki, S. Fukuoka, J. Wu, J.I. Yonemaru, M.
Yano, & T. Izawa. 2018. Genomic adaptation of flowering-time genes during the
expansion of rice cultivation area. The Plant Journal. 94(5): 895-909

Igbal, Z., A. Sarkhosh, R.M. Balal, S. Rauf, N. Khan, M.A. Altaf, J.M. Camara-Zapata,
F. Garcia-Sanchez, & M.A. Shahid. 2021. Silicon nanoparticles mitigate
hypoxia-induced oxidative damage by improving antioxidants activities and
concentration of osmolytes in Southern Highbush Blueberry Plants. Agronomy.
11: 2143.

175



Evaluasi Sifat Tanah, Varietas, dan Silika Foliar untuk Peningkatan Ketahanan Padi (Oryza sativa L.)
terhadap Cekaman Salinitas dan Genangan di Lahan Pesisir Pangandaran
Nasrudin, Ir. Budiastuti Kurniasih, M.Sc., Ph.D. ; Dr. Eka Tarwaca Susila Putra, S.P., M.P. ; Dr. Ir. Eko Hanudin, M.P.

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Jia, P., J. Zhang, Y. Liang, S. Zhang, K. Jia, & X. Zhao. 2024. The invertion of arid-
coastal cultivated soil salinity using explainable machine learning and Sentinel-
2. Ecological Indicators. 166: 112364.

Jiang, Z., H. Yang, M. Zhu, L. Wu, F. Yan, H. Qian, W. He, D. Liu, H. Chen, L. Chen,
Y. Ding, S. Sakr, & G. Li. 2023. The inferior grain filling initiation promotes the
source strength of rice leaves. Rice. 16: 41.

Ju, S., L. Wang, & J. Chen. 2020. Effects of silicon on the growth, photosynthesis and
chloroplast ultrastructure of Oryza sativa L. seedlings under acid rain stress.
Silicon. 12: 655-664.

Ju, S., L. Wang, C. Zhang, T. Yin, & S. Shao. 2017. Alleviatory effects of silicon on the
foliar micromorphology and anatomy of rice (Oryza sativa L.) seedlings under
simulated acid rain. PloS ONE. 12(10): e0187021.

Karolinoerita, V., & W.A. Yusuf. 2020. Salinisasi lahan dan permasalahannya di
Indonesia. Jurnal Sumberdaya Lahan. 14(2): 91-99.

Kartikawati, R., B. Kurniasih, E.T.S. Putra, & E. Hanudin. 2024. Variability of soil
chemical properties and rice productivity in salt-affected soil in the north coastal
rice field of Central Java, Indonesia. Journal of Degraded and Mining Lands
Management. 12(1): 6605-6612

Kato, Y., B.C.Y. Collard, E.M. Septiningsih, & A.M. Ismail. 2014. Physiological analysis
of traits associated with tolerance of long-term partial submergence in rice. AoB
PLANTS. 6: 1-16.

Kaur, G., G. Singh, P.P. Motavalli, K.A. Nelson, J.M. Orlowski, & B.R. Golden. 2020.
Impacts and management strategies for crop production in waterlogged or
flooded soils: a review. Agronomy Journal. 112(3): 1475-1501.

Kaur, N., M. Dhawan, I. Sharma, & P.K. Pati. 2016. Interdependency of reactive
oxygen species generating and scavenging system in salt sensitive and salt
rolerant cultivars of rice. BMC Plant Biology. 16: 131.

Khare, T., C.S. Seth, & V. Kumar. 2024. Sodium stress-induced oxidative damage and
antioxidant responses during grain filling in Indica rice. Plant Cell Reports.
43(10): 239.

Kheir, AM.S., H.M. Abouelsoud, E.M. Hafez, & O.A.M. Ali. 2019. Integrated effect of
nano-Zn, nano-Si, and drainage using crop straw-filled ditches on saline sodic
soil properties and rice productivity. Arabian Journal of Geosciences. 12(471):
1-8.

Kibara, M.G., M. Hossain, Y. Murata, & M.A. Hoque. 2017. Antioxidant defense
mechanisms of salinity tolerance in rice genotypes. Rice Science. 24(3): 155-
162.

Kim, Y., H. Webber, S.G.K. Adiku, R.S.N. Junior, J. Seswarte, S. Asseng, & F. Ewert.
2024. Mechanisms and modeling approaches for escessive rainfall stress
cereals: waterlogging, submergence, lodging, pest and diseases. Agricultural
and Forest Meteorology. 344: 109819.

Kirk, G.J.D., A. Boghi, M.C. Affholder, S.D. Keyes, J. Heppel, & T. Roose. 2019. Soil
carbon dioxide venting through rice roots. Plant, Cell & Environment. 42(12):
3197-3207.

Klinsawang, S., T. Sumraniwanich, A. Wannaro, & P. Saengwilai. 2018. Effects of root
hair length on potassium acquisition in rice (Oryza sativa L.). Applied Ecology
and Environmental Research. 16(2): 1609—1620.

Kubota, S., K. Nishida, & S. Yoshida. 2024. Decrease in plant hydraulic conductance
due to soil waterlogging suppresses the transpiration rate of Glycine max even
during post-waterlogging reoxygenation. Plant and Soil. 51: 1049-1063.

Kumar, S., S. Basu, A.K. Choudhary, S. Shekhar, J.S. Mishra, S. Kumar, K. Shubha,
R. Dubey, S. Mondal, S.K. Dwivedi, N. Bhakta, R. Kumar, S. Sarkar, S.
Dhamudia, S. Kumari, A. Das, A. Kumar, & G. Kumar. 2024. Sequential

176



Evaluasi Sifat Tanah, Varietas, dan Silika Foliar untuk Peningkatan Ketahanan Padi (Oryza sativa L.)
terhadap Cekaman Salinitas dan Genangan di Lahan Pesisir Pangandaran
Nasrudin, Ir. Budiastuti Kurniasih, M.Sc., Ph.D. ; Dr. Eka Tarwaca Susila Putra, S.P., M.P. ; Dr. Ir. Eko Hanudin, M.P.

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

submergence and drought induce yield loss in rice by affecting redox
homeostasis and source-to-sink sugar transport. Field Crops Research. 310:
109362.

Kumar, Y., P. Kaur, & J. Singh. 2023. Weekly and monthly thumb rule models for
formulating the weather based insurance schemes for rice in Punjab.
Agricultural Research Journal. 60(5): 682-689.

Kumar, A., A.K. Nayak, P.S. Hanjagi, K. Kumari, S. Vijayakumar, S. Mohanty, R.
Tripathi, & P. Panneerselvam. 2021. Submergence stress in rice: adaptive
mechanisms, coping strategies and future research needs. Environmental and
Experimental Botany. 186: 104448.

Kurotani, K., K. Yamanaka, Y. Toda, D. Ogawa, M. Tanaka, H. Kozawa, H. Nakamura,
M. Hakata, H. Ichikawa, T. Hattori, & S. Takeda. 2015. Stress tolerance profiling
of a collection of extant salt-tolerant rice varieties and transgenic plants
overexpressing abiotic stress tolerance genes. Plant and Cell Physiology.
56(10): 1867-1876.

Lei, Y., Y. Liu, J. Wei, W. Li, S. Zhang, Z. Yang, J. Feng, Y. Li, & H. Sheng. 2025.
Mechanism of silicon nutrion sensing in salt-stressed rice plants: is it modulated
by FERONIA homologs OsFLR1/2-mediated cell wall integrity signaling?. Plant
Physiology and Biochemistry. 227: 110029.

Lei, J., J. Yin, S. Chen, O. Fenton, R. Liu, Q. Chen, B. Fan, & S. Zhang. 2024.
Understanding phosphorus mobilization mechanisms in acidic soil amended
with calcium-silicon-magnesium-potassium fertilizer. Science of The Total
Environment. 916: 170294.

Li, Q., P. Zhu, X. Yu, J. Xu, & G. Liu. 2024. Physiological and molecular mechanisms
of rice tolerance to salt and drought stress: advances and future directions.
International Journal of Molecular Sciences. 25(17): 9404.

Li, J., Y. Feng, X. Wang, G. Xu, Z. Luo, J. Peng, Q. Luo, W. Lu, & Z. Han. 2022a. High
nitrogen input increases the total spikelets but decreases the high-density grain
content in hybrid indica rice. Field Crops Research. 288: 108679.

Li H., Z. Liu, Y. Chen, X. Zhang, D. Chen, & Y. Chen. 2022b. A positive correlation
between seed cotton yield and high-efficiency leaf area index in directly seeded
short-season cotton after wheat. Field Crop Research. 285: 108594.

Li, X., R. Chen, Y. Chu, J. Huang, L. Jin, G. Wang, & J. Huang. 2018. Overexpression
of RCc3 improves root system architecture and enhances salt tolerance in rice.
Plant Physiology and Biochemistry. 130: 566-576.

Liang, S., W. Xiong, C. Yin, X. Xie, Y. Jin, S. Zhang, B. Yang, G. Ye, S. Chen, & W.
Luan. 2019. Overexpression of OsARD1 improves submergence, drought, and
salt tolerances of seedling through the enhancement of ethylene synthesis in
rice. Frontiers in Plant Science. 10: 01088.

Lim, S.D., J.H. Kim, J. Lee, S.G. Hwang, S.H. Shim, J.S. Jeon, & C.S. Jang. 2022.
Role of OsCZMT1 in Na* and Mg?" transport and salinity insensitivity.
Environmental and Experimental Botany. 194: 104754.

Lin, C., Z. Zhang, X. Shen, D. Liu, & O. Pedersen. 2024. Flooding-adaptive root and
shoot traits in rice. Functional Plant Biology. 51: FP23226.

Liu, K., K. Zhang, Y. Zhang, J. Cui, Z. Li, J. Huang, S. Li, J. Zhang, S. Deng, Y, Zhang,
J. Huang, L. Ren, Y. Chu, H. Zhao, & H. Chen. 2024. Optimizing the total
spikelets increased grain yield in rice. Agronomy. 14(1): 152.

Lokeshkumar, B.M., S.L. Krishnamurthy, S. Rathor, A. S. Warriach, N.M. Vinaykumar,
B.M. Dushyanthakumar, & P.C. Sharma. 2023. Morphophysiological diversity
and haplotype analysis of saltol QTL region in diverse rice landraces for salinity
tolerance. Rice Science. 30(4): 306-320.

Loudari, A., A. Mayane, R. Naciri, Y. Zeroual, G. Colinet, & A. Oukarroum. 2022. Root
morphological and anatomical responses to increasing phosphorus

177



Evaluasi Sifat Tanah, Varietas, dan Silika Foliar untuk Peningkatan Ketahanan Padi (Oryza sativa L.)
terhadap Cekaman Salinitas dan Genangan di Lahan Pesisir Pangandaran
Nasrudin, Ir. Budiastuti Kurniasih, M.Sc., Ph.D. ; Dr. Eka Tarwaca Susila Putra, S.P., M.P. ; Dr. Ir. Eko Hanudin, M.P.

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

concentration of wheat plants grown under salinity. Plant Stress. 6: 100121.

Lu, H., K. Li, J.N. Nkoh, X. He, R. Xu, W. Qian, R. Shi, & Z. Hong. 2022. Effects of pH
variations caused by redox reactions and pH buffering capacity on Cd(ll)
speciation in paddy soils during submerging/draining alternation. Ecotoxicology
and Environmental Safety. 234: 113409.

Lv, Z., W. Zhao, S. Kong, L. Li, & S. Lin. 2023. Overview of molecular mechanisms of
plant leaf development: a systematic review. Frontiers in Plant Science. 14:
1293424,

Ma, N.L., W.A.C. Lah, N.A. Kadir, M. Mustagim, Z. Rahmat, & M.R. Ismail. 2018.
Susceptibility and tolerance of rice crop to salt physiological and metabolic
inspections. PloS ONE. 13(2): e0192732.

Maghfiroh, C.N., E.T.S. Putra, & E.S. Dewi. 2020. Root detection by resistivity imaging
and physiological activity with the dead-end trench on three clones of cocoa
(Theobroma cacao). BIODIVERSITAS. 21(6): 2794-2803.

Magnan, A.K., M. Oppenheimer, M. Garschagen, M.K. Buchanan, V.K.E. Duvat, D.L.
Forbes, J.D. Ford, E. Lambert, J. Petzold, F.G. Renaud, Z. Sevesvari, R.S.W.
van de Wal, J. Hinkel, & H.O. Portner. 2022. Sea level rice risks and societal
adaptation benefits in low-lying coastal areas. Scientific Reports. 12(1): 1-22.

Mahdieh, M., N. Habibollahi, M.R. Amirjani, M.H. Abnosi, & M. Ghorbanpour. 2015.
Exogenous silicon nutrition ameliorates salt-induced stress by improving growth
and efficiency of PSIl in Oryza sativa L. cultivars. Juornal of Soil Science and
Plant Nutrition. 15(4): 1050-1060.

Mahmood, U., H.A. Hussain, S. Hussain, U. Ashraf, A. Khalig, & S. Hussain. 2019.
Submergence stress in rice: physiological disorders, tolerance mechanisms,
and management. In book: Plant abiotic stress tolerance - Agronomic, Molecular
and Biotechnological Approaches Chapter. 7: 173-189.

Majeed, J.A., A. Mahmood, S. Bibi, A. Jabeen, M.M. Javaid, H.B. Ahmad, & J. Nargis.
2023. Waterlogging and crop productivity. In eds (Ed.), Climate-Resilient
Agriculture (pp. 237-256). Springer International Publishing.

Manna, M., B. Rengasamy, & A.K. Sinha. 2025. Nutrient and water availability
influence rice physiology, root architecture and ionomic balance via auxin
signaling. Plant, Cell & Environment. 48(4): 2691-2705.

Manik, S.M.N., G. Pengilley, G. Dean, B. Field, S. Shabala, & M. Zhou. 2019. Soil and
crop management practices to minimize the impact of waterlogging on crop
productivity. Frontiers in Plant Science. 10(140): 1-23.

Manjri, M., O. Singh, S.D. Gupta, A. Singh, & A.K. Singh. 2017. Importance of
antioxidants enzymes in the survival of rice seedlings after desubmergence.
International Journal of Chemical Studies. 5(5): 20-22.

Mathew, I., H. Rhein, A. Green, & K. Hirschi. 2023. Generating reproducing anoxia
conditions for plant phenotyping. Bio Protocol. 13(3): e4603.

Matsunami, M., K. Toyufuku, N. Kimura, & A. Ogawa. 2020. Osmotic stress leads to
significant changes in rice root metabolic profiles between tolerant and sensitive
genotypes. Plants. 9: 1503.

Min, C.W., R. Gupta, G.H. Lee, J. Cho, Y. Kim, Y. Wang, K. Jung, & S.T. Kim. 2025.
Integrative proteomic and phosphoproteomic profiling reveals the salt-
responsive mechanisms in two rice varieties (Oryza sativa supsp. Japonica and
Indica). Proteomics. 25(5-6): €202400251.

Mini, C., P.P. Sree, & H. Rahanabai. 2023. Effect of silicon application on abiotic and
biotic stress management in rice in typic ustipsamments of Kerala, India. The
Pharma Innovation Journal. 12(8): 2063-2065.

Mubarak, M. 2018. Coastline changes in North Bengkalis Island, Indonesia: satellite
imagery analysis and observation. Journal of Degraded and Mining Lands
Management. 5(2): 1127-1132.

178



Evaluasi Sifat Tanah, Varietas, dan Silika Foliar untuk Peningkatan Ketahanan Padi (Oryza sativa L.)
terhadap Cekaman Salinitas dan Genangan di Lahan Pesisir Pangandaran
Nasrudin, Ir. Budiastuti Kurniasih, M.Sc., Ph.D. ; Dr. Eka Tarwaca Susila Putra, S.P., M.P. ; Dr. Ir. Eko Hanudin, M.P.

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Muflikhah, N., B. Kurniasih, & T. Tohari. 2018. Growth and yield of rice (Oryza sativa
L.) under raised- and sunken-bed system as affected by saline irrigation in
Baros, Bantul, Yogyakarta. lImu Pertanian (Agricultural Science). 3(2): 110-116.

Munir, F.D.A., Z. Sulaiman, K. Ahmad, M.Y.A. Samad, M.R. Ariffin, & M.A. Salisu.
2023. A comprehensive review on the potential effect of silicon fertilizer and its
significance for agriculture. International Center for Research and Resources
Development Journal. 4(2): 149-178.

Munns, R., & M. Tester. 2008. Mechanisms of Salinity Tolerance. Annual Review of
Plant Biology. 59(1): 651-681.

Muthiah, K., K. Arunya, V. Sridhar, & S. Patakamuri. 2025. Heavy rainfall impact on
agriculture: crop risk assessment with farmer participation in the Paravanar
coastal river basin. Water. 17(5): 658.

Nakamura, M., & K. Noguchi. 2020. Tolerance mechanisms to O, deficiency under
submergence conditions in plants. Journal of Plant Research. 133(3): 3430-371.

Namyslov, J., Z. Bauriedlova, J. Janouskova, A. Soukup, & E. Tylova. 2020.
Exodermis and endodermis respond to nutrient deficiency in nutrient-specific
and localized manner. Plants. 9(2): 201.

Narayanaswamy, C, & B. Prakash. 2009. Calibration and categorization of plant
available silicon in rice soils of South India. Journal of Plant Nutrition. 32: 1237-
1254.

Nasrudin, N., B. Kurniasih, E.T.S. Putra, E. Hanudin, & E.A. Azman. 2025.
Relationship between soil chemical properties and rice yield under multiple
stresses in the coastal agricultural land of Pangandaran, Indonesia. SAINS
TANAH — Journal of Soil Science and Agroclimatology. 22(1): 12-22.

Nasrudin, N., & S. Isnaeni. 2022. Respons karakteristik agronomi, fisiologi dan
biokimia padi (Oryza sativa L.) tercekam salinitas dengan umur bibit berbeda.
AGROMIX. 13(2): 118-125.

Nasrudin, N., & B. Kurniasih. 2021. The agro-physiological characteristics of three
rice varieties affected by water depth in the coastal agricultural land of
Yogyakarta, Indonesia. BIODIVERSITAS. 22(9): 3656-3662.

Nayyeripasand, L., G.A. Garosi, & A. Ahmadikhah. 2019. Selection for salinity
tolerance in an international rice collection at vegetative stage. Australian
Journal of Crop Science. 13(06): 837—846.

Naz, M., M.R. Afzal, M.A. Raza, S. Pandey, S. Qi, Z. Dai, & D. Du. 2024. Calcium
(Ca?") signaling in plants: A plant stress perspective. South African Journal of
Botany. 169: 464—485.

Nguyen, M.K., T. Shih, S. Lin, J. Lin, H.C. Nguyen, Z. Yang, & C. Yang. 2021.
Transcription profile analysis of chlorophyll biosynthesis in leaves of wild-type
and chlorophyll b-deficient rice (Oryza sativa L.). Agriculture. 11(5): 401.

Nishiyama, Y., S.I. Allakhverdiev, & N. Murata. 2006. A new paradigm for the action of
reactive oxygen species in the photoinhibition of photosystem Il. Biochemica et
Biophysica Acta — Bioenergetics. 1757(7). 741-749.

Nishiyama, M., T. Mizokuro, K. Yoneda, & H. Kobayashi. 1998. Oxidation of silicon by
perchloric acid. Applied Surface Science. 133(4): 287-292.

Nugraha, Y., N. Hidayatun, T. Trisnaningsih, D. Yuliani, S. Ardiyanti, T.S. & Kadir. 2017.
Phenotypic performance of Ciherang Sub1 near isogenic line as an adaptive
variety for flooding conditions. Indonesian Journal of Agricultural Science. 18(1):
7-16.

Nugroho, A.D., LY. Prasada, & Z. Lakner. 2023. Comparing the effect of climate
change on agricultural competitiveness in developing and developed countries.
Journal of Cleaner Production. 406: 137139.

Nurrahma, A.H.l., A. Junaedi, H. Purnamawati, & J. Sakagami. 2017. Rice root
distribution of four rice varieties to different depth of submergence. AGRIVITA

179


https://pubmed.ncbi.nlm.nih.gov/?term=Bauriedlov%C3%A1+Z&cauthor_id=32041139
https://pubmed.ncbi.nlm.nih.gov/?term=Janou%C5%A1kov%C3%A1+J&cauthor_id=32041139
https://pubmed.ncbi.nlm.nih.gov/?term=Tylov%C3%A1+E&cauthor_id=32041139

Evaluasi Sifat Tanah, Varietas, dan Silika Foliar untuk Peningkatan Ketahanan Padi (Oryza sativa L.)
terhadap Cekaman Salinitas dan Genangan di Lahan Pesisir Pangandaran
Nasrudin, Ir. Budiastuti Kurniasih, M.Sc., Ph.D. ; Dr. Eka Tarwaca Susila Putra, S.P., M.P. ; Dr. Ir. Eko Hanudin, M.P.

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Journal of Agricultural Science. 39(2): 119-127.

Okamura, M., Y. Arai-Sanoh, H. Yoshida, T. Mukouyama, S. Adachi, S. Yabe, H.
Nakagawa, K. Tsutsumi, Y. Taniguchi, N. Kobayashi, & M. Kondo. 2018.
Characterization of high-yielding rice cultivars with different grain-filling
properties to clarify limiting factors for improving grain yield. Field Crops
Research. 219: 139-147.

Pan, T., L. Wang, Z. Peng, J. Tian, & K. Cai. 2022. Silicon enhances the submergence
tolerance of rice by regulating quiescence strategy and alleviating oxidative
damage. Plant Physiology and Biochemistry. 182: 124-132.

Pan, T., J. Zhang, L. He, A. Hafeez, C. Ning, & K. Cai. 2021. Silicon enhances plant
resistance of rice against submergence stress. Plants. 10: 767.

Panda, D., & J. Barik. 2021. Flooding tolerance in rice: focus on mechanism and
approaches. Rice Science. 28(1): 43-57.

Panda, D., B. Mohanty, P.K. Behera, J. Barik, & S.S. Mishra. 2020. Harnessing leaf
photosynthetic traits and antioxidant defence for multiple stress tolerance in
three premium indigenous rice landraces of Jeypore tract of Odisha, India.
Functional Plant Biology. 47(2): 99-111.

Panda, D., & R.K. Sarkar. 2013. Characterization of leaf gas exchange and
antioxidant defence of rice (Oryza sativa L.) cultivars differing in submergence
tolerance owing to complete submergence and consequent re-aeration.
Agricultural Research. 2(4): 301-308.

Parra, S., A. Valle-Levinson, |. Marifio-tapia, C. Enriquez, J. Candela, & J. Sheinbaum.
2016. Seasonal variability of saltwater intrusion at a point-source submarine
groundwater discharge. Limnology and Oceanography. 61(4):1245-1258.

Paul, P.L.C., A. Jahan, P.L. Kundu, D. Roy, R.W. Bell, M.B. Hossain, R. Shultana,
M.R.B.H. Pranto, T. Islam, S.E. Benes, & M.R. Islam. 2024. Rice growth and
yield responses to saline water irrigation are related to N*/K* ratio in plants.
PLoS ONE. 19(11): e0312372.

Pedersen, O., & M. Herzog. 2024. The importance of leaf gas films for gas exchange
during submergence. In J. I. Sakagami & M. Nakazono (Eds.), Responses of
Plants to Soil Flooding. (pp. 89—-101). Springer, Singapore.

Peng, J., C. Wegner, & W. Liesack. 2017. Short-term exposure of paddy soil microbial
communities to salt stress triggers different transcriptional responses of key
taxonomic groups. Frontiers in Microbiology. 8: 400.

Phule, A.S., K.M. Barbadikar, M.S. Madhav, D. Subrahmanyam, P. Senguttuvel,
M.B.B.P. Babu, & P.A. Kumar. 2019. Studies on root anatomy, morphology and
physiology of rice grown under aerobic and anaerobic conditions. Physiology
and Molecular Biology of Plants. 25(1): 197-205.

Ploschuk, R.A., D.J. Miralles, T.D. Colmer, E.L. Ploschuk, & G.G. Striker. 2018.
Waterlogging of winter crops at early and late stages: impacts on leaf
physiology, growth and yield. Frontiers in Plant Science. 871: 1-15.

Ponce, K.S., L. Guo, Y. Leng, L. Meng, & G. Ye. 2021. Advances in sensing, response
and regulation mechanism of salt tolerance in rice. International Journal of
Molecular Sciences. 22: 2254.

Prakash, N.B., N. Chandrashekar, C. Mahendra, S.U. Patil, G.N. Thippeshappa, &
H.M. Laane. 2011. Effect of foliar spray of soluble silicic acid on growth and yield
parameters of wetland rice in hilly and coastal zone soils of Karnataka, South
India. Journal of Plant Nutrition. 34(12): 1883-1893.

Pusat Data dan Sistem Informasi Pertanian. 2025. Buletin konsumsi pangan volume
16 no 1 tahun 2025 (internet). Kementerian Pertanian, Jakarta.
https://satudata.pertanian.go.id/assets/docs/publikasi/Buletin_Konsumsi_Pang
an_Smtr1-2025-0Ok.pdf (diakses pada 10 Oktober 2025).

180


https://satudata.pertanian.go.id/assets/docs/publikasi/Buletin_Konsumsi_Pangan_Smtr1-2025-Ok.pdf
https://satudata.pertanian.go.id/assets/docs/publikasi/Buletin_Konsumsi_Pangan_Smtr1-2025-Ok.pdf

Evaluasi Sifat Tanah, Varietas, dan Silika Foliar untuk Peningkatan Ketahanan Padi (Oryza sativa L.)
terhadap Cekaman Salinitas dan Genangan di Lahan Pesisir Pangandaran
Nasrudin, Ir. Budiastuti Kurniasih, M.Sc., Ph.D. ; Dr. Eka Tarwaca Susila Putra, S.P., M.P. ; Dr. Ir. Eko Hanudin, M.P.

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Qi, X., Z. Hu, X. Chen, M. Zhang, & M. Nakazono. 2023. Involvement of
phytohormones in flooding stress tolerance in plants. In. Ahammed, G.J., Yu, J.
(eds) Plant Hormones and Climate Chang. Springer, Singapore.

Rachmawati, D., A.N. Ramadhani, & Z. Fatikhasari. 2021. The effect of silicate
fertilizer on the root development of rice and its tolerance to salinity stress. IOP
Conference Series: Earth and Environmental Science. 724: 012004.

Radanielson, A.M., O. Angeles, T. Li, A.M. Ismail, & D.S. Gaydon. 2018. Describing
the physiological responses of different rice genotype to salt stress using
sigmoid and piecewise linear function. Field Crops Research. 220: 45-56.

Ramirez-Olvera, S.M., L.I. Trejo-Téllez, J.A. Pérez-Sato, & F.C. Gdmez-Merino. 2019.
Silicon stimulates initial growth and chlorophyll a/b ratio in rice seedlings, and
alters the concentrations of Ca, B, and Zn in plant tissues. Journal of Plant
Nutrition. 42(16): 1928-1940.

Rastogi, A., S. Yaday, S. Hussain, S. Kataria, S. Hajihashemi, P. Kumari, X. Yang, &
M. Brestic. 2021. Does silicon really matter for the photosynthetic machinery in
plants?. Plant Physiology and Biochemistry. 169: 40-48.

Rendana, M., W.M.R. Idris, S.A. Rahim, Z.A. Rahman, & T. Lihan. 2021.
Characterization of physical, chemical and microstructure properties in the soft
clay soil of the paddy field area. Sains Tanah - Journal of Soil Science and
Agroclimatology. 18(1): 81-88.

Rianditya, O.D., & S. Hartatik. 2020. Pengaruh pemberian pupuk fosfor terhadap
pertumbuhan vegetatif tanaman tebu Var. Bululawang hasil mutasi. Berkala
llmiah Pertanian, 5(1), 52-57.

Riaz, M., Kamran, M., Rizwan, M., Ali, S., & Wang, X. (2022). Foliar application of
silica sol alleviates boron toxixity in rice (Oryza sativa) seedlings. Journal of
Hazardous Materials. 423: 127175.

Risbud, R., S.S. More, M.C. Kasture, D.N. Jagtap, & A.A. Walekar. 2021. Yield and
soil properties influenced by levels of phosphorous and silica under submerged
rice. The Parma Innovation. 11(1): 1161-1165.

Rose, T.J., S.M. Impa, M.T. Rose, J. Pariasca-Tanaka, A. Mori, S. Hauer, S.R.
Johnson-Beebout, & M. Wissuwa. 2013. Enhancing phosphorus and zinc
acquisition efficiency in rice: a critical review of root traits and their potential
utility in rice breeding. Annals of Botany. 112(2): 331-345.

Sackey, O.K., N. Feng, Y.Z. Mohammed, C.F. Dzou, D. Zheng, L. Zhao, & X. Shen.
2025. A comprehensive review on rice responses and tolerance to salt stress.
Frontiers in Plant Science. 16: 1561280.

Saidi, B.B., J. Hendri, S. Suharyon, & H. Purnama. 2020. Adaptation of new rice high
yielding varieties on new constructed irrigated rice field affected by sea water
intrusion in West Tanjung Jabung District, Jambi. Journal of Tropical Soils.
25(3): 119-126.

Saleh, J., N. Najafi, S. Oustan, K. Ghasemi-Golezani, & N. Aliasghrzad. 2019. Silicon
affects rice growth, superoxide dismutase activity and concentrations of
chlorophyll and proline under different levels and sources of soil salinity. Silicon.
11: 2659-2667.

Saleh, J., N. Najafi, S. Oustan, N. Aliashjarzad, & K. Ghassemi-Golezani. 2013.
Changes in extractable Si, Fe, and Mn as affected by silicon, salinity, and
waterlogging in a sandy loam soil. Communications in Soil Science and Plant
Analysis. 44(10): 1588-1598.

Salsinha, Y.C.F., D. Indradewa, Y.A. Purwestri, & D. Rachmawati. 2020. Selection of
drough-tolerant local rice cultivars from East Nusa Tenggara, Indonesia during
vegetative stage. BIODIVERSITAS. 21(1): 170-178.

Sarkar, R.K., K. Chakraborty, K. Chattopadhyay, S. Ray, D. Panda, & A.M. Ismail.
2019. Responses of rice to individual and combined stresses of flooding and

181


https://www.scopus.com/authid/detail.uri?authorId=57201381962&origin=scopusAI
https://www.tandfonline.com/author/Trejo-T%C3%A9llez%2C+Libia+Iris

Evaluasi Sifat Tanah, Varietas, dan Silika Foliar untuk Peningkatan Ketahanan Padi (Oryza sativa L.)
terhadap Cekaman Salinitas dan Genangan di Lahan Pesisir Pangandaran
Nasrudin, Ir. Budiastuti Kurniasih, M.Sc., Ph.D. ; Dr. Eka Tarwaca Susila Putra, S.P., M.P. ; Dr. Ir. Eko Hanudin, M.P.

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

salinity. In M. Hasanuzzaman, M. Fuijita, K. Nahar, & J. K. Biswas (Eds.),
Advances in Rice Research for Abiotic Stress Tolerance (pp. 281-297).
Woodhead Publishing.

Sarma, B., H. Kashtoh, T.L. Tamang, P.N. Bhattacharyya, Y.K. Mohanta, & K. Baek.
2023. Abiotic stress in rice: visiting the physiological response and its tolerance
mechanisms. Plants. 12: 3948.

Sasongko, P.E., P. Purwanto, W.S. Dewi, & R. Hidayat. 2022. Assessment of soil
fertility using the soil fertility index method on several land uses in Tutur District,
Pasuruan Regency of East Java. Journal of Degraded and Mining Lands
Management. 10(1): 3787-3794.

Sazali, S., N. Shamsudin, M. Rafli, M. Razak, M. Yunus, F. Yah, F. Ahmad, & M.
Salleh. 2023. Genetic, physiological mechanism and breeding for tolerance
agrinst submergence, salinity, and saline-submergence stress in rice (Oryza
sativa L.). Plant Science Today. 1(SP2): 235-242.

Shi, Y., Y. Wang, T.J. Flowers, & H. Gong. 2013. Silicon decreases chloride transport
in rice (Oryza sativa L.) in saline conditions. Journal of Plant Physiology. 170:
847-853.

Siddiqui, M.N., M.G. Mostofa, M.M. Rahman, M. Tahjib-UI-Arif, A.K. Das, M. Mohi-Ud-
Din, M.M. Rohman, H.R. Hafiz, M.M.U. Ansary, & L.P. Tran. 2021. Glutathione
improves rice tolerance to submergence: insights into its physiological and
biochemical mechanisms. Journal of Biotechnology. 325: 109-118.

Skrzypkowski, W., R. Galek, A. Adamus, & A. Kietkowska. 2023. Pollen development
and sustainability in Vicia faba L. and Lupinus angustifolius L. Agriculture.
13(11): 2065.

Simarmata, T., M. Prayoga, M. Setiawati, K. Adinata, & S. Stober. 2021. Improving the
climate resilience of rice farming in flood-prone areas through Azolla biofertilizer
and saline-tolerant varieties. Sustainability. 13(21): 12308.

Singh, A., V.D. Rajput, R. Sharma, K. Ghazaryan, & T. Minkina. 2023a. Salinity stress
and nanoparticles: insights into antioxidative enzymatic resistance, signaling,
and defense mechanisms. Environmental Research. 235: 116585.

Singh, P., V. Kumar, & A. Sharma. 2023b. Interaction of silicon with cell wall
components in plants: A review. Journal of Applied and Natural Science. 15(2):
480-497.

Singh, A., AK. Singh, A.K. Singh, & A. Singh. 2022. Morphological & physiological
basis of submergence tolerance in rice (Oryza sativa L.). The Pharma
Innovation Journal. 11(1): 231-233.

Singh, S., D.J. Mackill, & A.M. Ismail. 2014. Physiological basis of tolerance to
complete submergence in rice involves genetic factors in addition to the SUB1
gene. AoB PLANTS. 6: 1-20.

Siregar, M.P.A., C. Hanum, L.A.M. Siregar, & R. Tistama. 2021. Morphological and
physiological performance of brown rice (Oryza nivara L.) under salinity stress.
SABRAO Journal of Breeding and Genetics. 53(2): 228-238.

Sitaresmi, T., W.B. Suwarno, I.A. Rumanti, S.W. Ardie, & H. Aswidinnoor. 2019.
Parameters and secondary characters for selection of tolerance rice varieties
under stagnant flooding condition. AGRIVITA Journal of Agricultural Science.
41(2): 372-384.

Somaddar, U., H.C. Dey, S.K. Mim, U.K. Sarker, M.R. Uddin, N.U. Ahmed, M.G.
Mustofa, & G. Saha. 2022. Assessing silicon-mediated growth performance in
contrasting rice cultivars under salinity stress. Plants. 11(14): 1831.

Sriskantharajah, K., S. Osumi, S. Chuamnakthong, M. Nampei, J.C. Amas, G.B.
Gregorio, & A. Ueda. 2020. Contribution of two different Na* transport systems
to acquired salinity tolerance in rice. Plant Science. 297: 110517.

182



Evaluasi Sifat Tanah, Varietas, dan Silika Foliar untuk Peningkatan Ketahanan Padi (Oryza sativa L.)
terhadap Cekaman Salinitas dan Genangan di Lahan Pesisir Pangandaran
Nasrudin, Ir. Budiastuti Kurniasih, M.Sc., Ph.D. ; Dr. Eka Tarwaca Susila Putra, S.P., M.P. ; Dr. Ir. Eko Hanudin, M.P.

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Srivastava, S., & P.K. Sharma. 2022. Morpho-physiological and biochemical tolernce
mechanisms in two varieties of oryza sativa to salinity. Russian Journal of Plant
Physiology. 69: 37.

Sulaeman, Y., E. Maftuah, M. Noor, A. Hairani, S. Nurzakiah, M. Mukhlis, K. Anwar, A.
Fahmi, M. Saleh, I. Khairullah, I. Rumanti, M. Alwi, A. Noor, & R. Ningsih. 2024.
Coastal acid-sulfate soils of Kalimantan, Indonesia, for foood security:
characteristics, management, and future directions. Resources. 13(3): 36.

Suntoro, S., G. Herdiansyah, & M. Mujiyo. 2024. Nutrient status and soil fertility index
as a basis for sustainable rice field management in Madiun Regency, Indonesia.
Sains Tanah - Journal of Soil Science and Agroclimatology. 21(1): 22-31.

Sumanda, K., R. Dewati, & S. Suprihatin. 2016. Garam industri berbahan baku garam
krosok dengan metode pencucian dan evaporasi. Jurnal Teknik Kimia. 11(1):
30-36.

Sun, C., X. Liang, X. Gong, H. Chen, X. Liu, S. Zhang, F. Li, J. Zhao, & J. Yi. 2022.
Comparative transcriptomics provide new insights into the mechanisms by
which foliar silicon alleviates the effects of cadmium exposure in rice. Journal of
Environmental Sciences. 115: 294-307.

Sutamihardja, R.T.M., M. Azizah, & Y. Hardini. 2018. Studi dinamika senyawa fosfat
dalam kualitas air sungai Ciliwung Hulu Kota Bogor. Jurnal Sains Natural
Universitas Nusa Bangsa. 8(1): 43-49.

Swain, R., & G.R. Rout. 2020. Silicon mediated alleviation of salinity stress regulated
by silicon transporter genes (Lsi1 and Lsi2) in indica rice. Agriculture,
Agribusiness and Biotechnology, 63: €20180513.

Tahjib-Ul-Arif, M., M.T. Hasan, M.A. Rahman, M. Nuruzzaman, A.M.S. Rahman, M.
Hasanuzzaman, M.R. Haque, M.A. Hossain, A A.H.A. Latef, Y. Murata, & M.
Brestic. 2023. Plant response to combines salinity and waterlogging stress:
current research progress and future prospects. Plant Stress. 7: 100137.

Tamba, I.M. 2024. Potret teknik lahan sawah di Provinsi Bali: produksi, produktivitas
dan efisiensi. Jurnal Ekonomi Pertanian dan Agribisnis (JEPA). 8(3): 1017-1026.

Tang, X., R. Gong, W. Sun, C. Zhang, & S. Yu. 2018. Genetic dissection and validation
of candicate genes for leaf size in rice (Oryza sativa L.). Theoretical and Applied
Genetics. 131(4): 801-815.

Taratima, W., S. Chaisuwan, L. Plaikhuntod, P. Maneerattanarungroj, N. Kunpratum,
& A. Trunjaruen. 2023. Salinity tolerance evaluation of rice (Oryza sativa L.)
“Tubtim Chumphae” seedling and early vegetative stage. Asian Journal of Plant
Sciences. 22(2): 250-259.

Tayade, R., A. Ghimire, W. Khan, L. Lay, J.Q. Attipoe, & Y. Kim. 2022. Silicon as a
smart fertilizer for sustainability and crop improvement. Biomolecules. 12: 1027.

ten-Damme, L., S. Jing, A. Montcalm, M. Jepson, M. Andersen, & E. Hansen. 2022.
Proper management of irrigation and nitrogen-application increases crop N-
uptake efficiency and reduces nitrate leaching. Acta Agriculturae Scandinavica.
72(1): 913-922.

Teh, C., N.A. Shaharuddin, C. Ho, & M. Mahmood. 2016. Exogenous proline
significantly affects the plant growth and nitrogen assimilation enzymes
activities in rice (Oryza sativa) under salt stress. Acta Physiologiae Plantarum.
38: 151.

Theerawitaya, C., T. Samphumphuang, R. Tisarum, M. Siangliw, S. Cha-um, T.
Takabe, & T. Toojinda. 2020. Expression level of Na* homeostasis-related genes
and salt-tolerant abilities in backcross introgression lines of rice crop under salt
stress at reproductive stage. Protoplasma. 257: 1595-1606.

Thukral, K., K. Kaur, Y. Suneja, & G. Kaur. 2023. Distinctive characteristics of nitrogen
metabolism in Teosinte versus modern maize for water-logging tolerance.
Journal of Plant Growth Regulation. 42: 4193-4206.

183



Evaluasi Sifat Tanah, Varietas, dan Silika Foliar untuk Peningkatan Ketahanan Padi (Oryza sativa L.)
terhadap Cekaman Salinitas dan Genangan di Lahan Pesisir Pangandaran
Nasrudin, Ir. Budiastuti Kurniasih, M.Sc., Ph.D. ; Dr. Eka Tarwaca Susila Putra, S.P., M.P. ; Dr. Ir. Eko Hanudin, M.P.

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Tiwari, K., S. Tiwari, N. Kumar, S. Sinha, S.L. Krishnamurthy, R. Singh, S. Kalia, N.K.
Singh, & V. Rai. 2024. QTLs and genes for salt stress tolerance: a journey from
seed to seed continued. Plants. 13(8): 1099.

Tokarz, E., & D. Urban. 2015. Soil redox potential and its impact on microorganisms
and plants of wetlands. Journal of Ecological Engineering. 16(3): 20-30.
Trivedi, K., D. Kubavat, K.K. Ghara, R. Kumar, H. Trivedi, K.G.V. Anand, P. Maiti, &
A. Ghosh. 2017. Evaluation of fertilizer potential of different K compounds
prepared utilizing sea bittern as feed stock. Frontiers in Plant Science. 8: 01541.

Tsukaguchi, T., K. Murakami, & T. Michimoto. 2016. A quantitative measure for
assimilate partitioning efficiency in rice (Oryza sativa L.). Field Crop Research.
198:122-130.

Vitali, A., B. Moretti, C. Bertora, E. Miniotti, D. Tenni, M. Romani, A. Facchi, M. Martin,
F. Fogliatto, L. Celi, & D. Said-Pullcino. 2024. The environmental and agronomic
benefits and trade-offs linked with the adoption alternate wetting and drying in
temperate rice paddies. Field Crops Research. 317: 109550.

Vu, D.T., T. Yamada, & H. Ishidaira. 2018. Assessing the impact of sea level rise due
to climate change on seawater intrusion in Mekong Delta, Vietham. Water
Science and Technology. 77(5-6): 1632-1639.

Wang, X., W. Wang, J. Huang, S. Peng, & D. Xiong. 2018. Diffusional conductance to
CO2 is the key limitation to photosynthesis in salt-stressed leaves of rice (Oryza
sativa). Physiologia Plantarum. 163(1): 45-58.

Wang, H., X. Lin, S. Cao, & Z. Wu. 2015. Alkali tolerance in rice (Oryza sativa L.):
growth, photosynthesis, nitrogen metabolism, and ion homeostasis.
Photosynthetica. 53: 56-65.

Wei, H., B. Zuo, J. Zhu, W. Ma, X. Zhang, L. Wang, X. Geng, Y. Chen, T. Meng, & Q.
Dai. 2024. Grain-filling characteristics and yield formation of rice at saline field.
Agronomy. 14(11): 2687.

Wihardjaka, A., A. Pramono, & M.T. Sutriadi. 2020. Peningkatan produktivitas padi
sawah tadah hujan melalui penerapan teknologi adaptif dampak perubahan
iklim. Jurnal Sumberdaya Lahan. 14(1): 25-36.

Win, K.T., A.Z. Oo, & T. Yokoyama. 2022. Plant growth and yield response to salinity
stress of rice grown under the application of different nitrogen levels and Bacillus
pumilus Strain TUAT-1. Crops. 2: 435-444.

Wtodarczyk, T., T. Balakhnina, V. Matichenkov, M. Brzezinska, M. Nosalewicz, P.
Szarlip, & I. Fomina. 2019. Effect of silicon on barley growth and N2O emission
under flooding. Science of the Total Environment. 685: 1-19.

Wu, C., K. Cui, S. Tang, G. Li, S. Wang, S. Fahad, L. Nie, J. Huang, S. Peng, &Y.
Ding. 2020. Intensified pollination and fertilization ameliorate heat injury in rice
(Oryza sativa L.) during the flowering stage. Field Crops Research. 252:
107795.

Xiaoqin, S., S. Dongli, F. Yuanhang, W. Hongde, & G. LeG. 2021. Three-dimensional
fractal characteristics of soil pore structure and their relationships with hydraulic
parameters in biochar-amended saline soil. Soil & Tillage Research. 205:
104809.

Xiao-yue, J., H. Ju, F. Zhong-ya, H. Lu, L. Qian-li, & W. Zhen. 2025. Spatiotemporal
distributions of dissolved oxygen and its driving factors in gate-controlled
seagoing rivers. Zhongguo Huanjing Kexue/China Environmental Sciene. 45(6):
3311-3320.

Xiong, D. 2024. Perspectives of improving rice photosynthesis for higher grain yield.
Crop and Environment. 3(3): 123-137.

Yadav, K., A. Singh, N. Aggarwal, G. Yadav, N. Basak, A. Bhardwaj, & R. Yadav. 2024.
Prolonged alkali water irrigation: impacts of treatment strategies on soil health
and microbial dynamics. Ecological Processes. 13: 80.

184



Evaluasi Sifat Tanah, Varietas, dan Silika Foliar untuk Peningkatan Ketahanan Padi (Oryza sativa L.)
terhadap Cekaman Salinitas dan Genangan di Lahan Pesisir Pangandaran
Nasrudin, Ir. Budiastuti Kurniasih, M.Sc., Ph.D. ; Dr. Eka Tarwaca Susila Putra, S.P., M.P. ; Dr. Ir. Eko Hanudin, M.P.

UNIVERSITAS Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/
GADJAH MADA

Yamauchi, T., T.D. Colmer, O. Pedersen, & M. Nakazono. 2018. Regulation of root
traits for internal aeration and tolerance to soil waterlogging-flooding stress.
Plant Physiology. 176(2): 1118-1130.

Yang, S.Y., Y.S. Wu, C.T. Chen, M.H. Lai, H.M. Yen, & C.Y. Yang. 2017. Physiological
and molecular responses of seedlings of an upland rice (“Tung Lu 3’) to total
submergence compared to those of a submergence-tolerant lowland rice
(‘FR13A). Rice. 10(1): 1-10.

Yu, K., & J. Rinklebe. 2015. Soil redox potential and pH controllers. In: DeLaune, R.D.,
Reddy, K.R., Richardson, C.J., & Megonigal, J.P. (Eds). Methods in
Biogeochemistry of Wetland. SSSA Book Series.

Yu, Y., Y. Meng, P. Chen, & K. Cao. 2024. Submergence stress reduces the ability of
rice to regulate recovery after disaster. Agronomy. 14: 1319.

Zakariyya, F., D. Indradewa, & T.I. Santoso. 2019. Distribusi asimilat dan analisis laju
pertumbuhan bibit sambung pucuk kakao dengan klon batang atas berbeda
berdasarkan tiga interval waktu siram. Agrirtop. 17(2): 207-213.

Zhang, Y., X. Chen, S. Geng, & X. Zhang. 2025. A review of soil waterlogging impacts,
mechanisms, and adaptive strategies. Frontiers in Plant Science. 16: 1545912.

Zhang, G., H. Wang, X. Guo, F. Zhu, H. Gao, J. Zhang, B. Zhao, B. Ren, P. Liu, & H.
Ren. 2024. Effects of organic material inputs on soil physichochemical
properties and summer maize yield formation in coastal saline-alkasi land. Acta
Agronomica Sinica. 50(9): 2323-2334.

Zhang, R., D. Zheng, N. Feng, Q. Qiu, H. Zhou, F. Meng, X. Huang, A. Huang, &Y.
Li. 2023. Prohexadione-calcium alleviates the leaf and root damage caused by
salt stress in rice (Oryza sativa L.) at the tillering stage. PloS One. 18(3):
e0279192.

Zhao, Q., L. Zhou, J. Liu, X. Du, M.A.U. Asad, F. Huang, G. Pan, & F. Cheng. 2018.
Relationship of ROS accumulation and superoxide dismutase isozymes in
developing anther with floret fertility of rice under heat stress. Plant Physiology
and Biochemistry. 122: 90-101.

Zhen, B., H. Li, Q. Niu, G. Tian, H. Lu, & X. Zhou. 2020. Effects of combined high
temperature and waterlogging stress at booting stage on root anatomy of rice
(Oryza sativa L.). Water. 12(9): 2524.

Zheng, Y., M. Li, P. Sun, G. Gao, Q. Zhang, Y. Li, G. Lou, B. Wu, &Y. He. 2024. QTL
detection for grain shape and fine mapping of two novel locus qGL4 and qGL6
in rice. Molecular Breeding. 44(9): 62.

Zheng, C., C. Liu, L. Liu, Y. Tan, X. Sheng, D. Yu, Z. Sun, X. Sun, J. Chen, D. Yuan,
& M. Duan. 2023. Effect of salinity stress on rice yield and grain quality: A meta-
analysis. European Journal of Agronomy. 144: 126765.

Zhou, W., Q. Wang, S. Chen, F. Chen, H. Ly, J. Li, Q. Chen, J. Zhou, & B. Liang. 2025.
Nitrate leaching is the main driving factor of soil calcium and magnesium
leaching loss in intensive plastic-shed vegetavle production systems.
Agricultural Water Management. 293: 108708.

185



