
 

 

Supplementary Figure S1. Influence of silicon application on the concentrations of primary 

metabolites of rice roots and shoots under ample S condition. Schematic representation of primary 

metabolites under ample S and in response to Si application. (A) root and (B) shoot. Plants were grown 

in hydroponic culture under normal S (1.5 mM) as well as 2 mM of Si. Roots and shoots were harvested 

for metabolite profiling after 15 days of treatments. Metabolites were coloured according to the ratio of 

normal S supply treated with Si to normal S supply without Si treatment (light blue to dark blue: 

decrease; yellow to red: increase). The grey colour indicated the unquantified metabolites. Only the 

metabolites which presented statistically significant differences were presented. Solid arrows denote 

single reactions, whereas dotted arrows indicate that some intermediate metabolites are not shown. 

Statistical analysis was done according to ANOVA followed by SNK test (p<0.05; n=4).  
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Supplementary Figure S2: Influence of silicon application on the total amino acid accumulation in 

rice shoots and roots exposed to S deficiency. (A) Total amino acid in roots and (B) total amino acid in 

shoots. Plants were grown in hydroponic culture under either low (0 mM) or normal S (1.5 mM) as well 

as 2 mM of Si. Roots and shoots were harvested after 15 days of treatment for amino acid analysis.  Data 

correspond to the accumulation of total amino acids in three pooled plants in mg. Different letters 

denote significant difference according to ANOVA followed by SNK test (p<0.05; n=4).  
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Supplementary Table S1: Results of Two-Way ANOVA examining the effects of Sulfur, Silicon and 

their interaction on roots and shoot biomass as well as macro-elements, metabolites and phytohormones 

in plants exposed to short and long-term S deficiency and Si application. 

 

 

 

 



Supplementary Table S2: Influence of silicon application on the total level of macro-elements in roots and shoots of rice plant exposed to sulfur deficiency. 

Plants were grown in hydroponic culture under either low (0 mM) or normal S (1.5 mM) as well as 2 mM of Si. Roots and shoots were harvested after 15 days 

of treatment for elemental analysis. Data are expressed as mean ± SD in mg for three pooled plants. Different letters denote significant difference according to 

ANOVA followed by SNK test (p<0.05; n=4). Abbreviations are: S: sulfur; Si: silicon; N: nitrogen; P: phosphorous; K: potassium; Mg; magnesium; Ca: calcium; 

No3-: nitrate; NH4+: ammonium and SO42-: sulfate.  

 

 

 
 

 

Roots Shoots

+S-Si +S+Si -S-Si -S+Si +S-Si +S+Si -S-Si -S+Si

Macro-

elements

S 1.95 ± 0.39 ab 2.48 ± 0.43 a 1.64 ± 0.27 b 2.08 ± 0.18 ab 9.6 ± 1.59 a 10.23 ± 0.86 a 7.48 ± 0.94 b 6.69 ± 0.66 b

Si 1.67 ± 0.25 b 7.34 ± 1.64 a 1.52 ± 0.38 b 8.48 ± 1.34 a 6.41 ± 0.93 c 263.73 ± 28.26 a 6.64 ± 1.15 c 221.62 ± 31.13 b

N 14.90 ± 3.50 b 17.69 ± 2.43 b 17.58 ± 3.28 b 22.34 ± 2.11 a 81.96 ± 16.25 ns 97.95 ± 8.09 ns 87.53 ± 9.12 ns 90.72 ± 11.80 ns

P 4.64 ± 1.01 ns 4.84 ± 0.63 ns 4.89 ± 0.65 ns 5.60 ± 0.35 ns 22.83 ± 5.18 ns 19.98 ± 1.57 ns 21.15 ± 3.40 ns 17.19 ± 1.30 ns

K 15.24 ± 3.83 b 17.71 ± 2.04 b 15.66 ± 2.93 b 22.32 ± 1.69 a 83.87 ± 19.24 ns 109.66 ± 12.44 ns 82.96 ± 10.01 ns 110.50 ± 16.47 ns

Mg 1.16 ± 0.22 b 1.97 ± 0.59 a 1.39 ± 0.23 ab 1.53 ± 0.18 ab 10.51 ± 2.00 a 7.82 ± 0.83 b 11.14 ± 1.72 a 7.15 ± 1.06 b

Ca 0.77 ± 0.17 ns 0.98 ± 0.23 ns 0.92 ± 0.13 ns 1.08 ± 0.15 ns 11.25 ± 2.49 ab 8.95 ± 0.74 b 13.07 ± 2.57 a 8.61 ± 0.87 b

Ions

NO3
- 6.78 ± 2.46 b 9.51 ± 1.34 a 5.36 ± 0.99 b 6.60 ± 0.85 b 11.48 ± 3.06 b 20.82 ± 1.28 a 10.56 ± 0.27 b 8.55 ± 5.26 b

NH4
+ 0.10 ± 0.03 b 0.11 ± 0.01 b 0.12 ± 0.02 b 0.17 ± 0.01 a 0.42 ± 0.07 ab 0.37 ± 0.05 b 0.51 ± 0.06 a 0.36 ± 0.08 b

SO4
2- 1.56 ± 0.43 b 2.21 ± 0.38 a 0.56 ± 0.12 c 0.88 ± 0.19 c 8.94 ± 1.81 a 8.76 ± 1.58 a 3.93 ± 0.56 b 2.22 ± 0.28 b



Supplementary Table S3: List of primers used for qRT-PCR. 

 

GENE FORWARD PRIMER REVERSE PRIMER 

AMPLICON 

SIZE (BP) 

OsLsi1 ACCTACACCTTCATCCGCTT TCGTCGTCCTATCACACTTGG 154 

OsLsi2 CCGTCCTCTCCGTCATCATCC CTTCGCCACCTCATCACCCA 86 

OsLsi6 ATCTACGGCGAGGACATGAAG GGAAGAAGGCGAAGGAGAGG 145 

OsSULTR1;1 GCCGATGTCAAAGAAGGTGT CAGAGGCTGGCAATGGTG 126 

OsSULTR1;2 TTCATCTGTGGAGTATGGCTTG ATTAGCATCCCTGGCACCTT 168 

OsSULTR2;1 TCGTCTTCACCGTCACCTTC GAAATCCACCAGGAAACCCAAC 80 

OsSULTR2;2 ATGCGACAAGAGCGGATAAG TCACAGCACAAACAAGAGCA 141 

OsActin TCGTGAGAAGATGACCCAGA ACCAGAGTCCAACACAATACC 124 

Osβ-tubulin ACCGTGCCCTTACTGTTCCT CCTCCTTGGTGCTCATCTTTCC 135 

OsEF1α AAGATGATTCCCACCAAGCCC ACAGCCACCGTTTGCCTC 98 

OsGAPDH CTGCCTTGCTCCACTTGCC AGGGTCCATCAACGGTCTTCT 110 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


