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Supplementary Figures

50% 50% Fresh Dr Good
Variable Soil Ti Leaf Ti Root Ti  Stem Ti Height SPAD  Panicles # flowering _ harvest weight welg'yht Grain # orain %
Soil Ti
Leaf Ti
Root Ti
Stem Ti
Height 0.391991  0.605063  0.598264  0.631217
SPAD
Panicles # 0.354547  0.538181  0.531052
50% flowering 0293308 0.508099  0.501958
50% harvest 0.333101  0.572507  0.565710
Fresh weight 0.297869 0.506894  0.499619
Dry weight 0.329338  0.527047  0.519496
Grain # 0.384209 0400753 0392973  0.409905 0.774174 0.435044  0.780464 0.701487  0.744814

Good grain % 0315193 0519258 0.512017  0.547451 0993046  0.586390

; - : : : : 50% 50% Fresh D . Good
Variable Soil Ti Leaf Ti  RootTi StemTi  Height SPAD  Panicles # flowering _ harvest weight well:gyhl Grain # grain %
Soil Ti
Leaf Ti
Root Ti Pearson correlation
Stem Ti
Height 0.421479  0.620543  0.613201  0.620754
SPAD
Panicles # 0.479565  0.469107
50% flowering 0484022 0.474969
50% harvest 0.285002 0.507853  0.498698
Fresh weight 0.305997  0.510052  0.501871

Dry weight 0461396 0454366

Grain # 0313520 0517437 0.509729

Good grain % 0.316746 0516432  0.508692

Variable Soil Ti  LeafTi RootTi StemTi Height  SPAD Panicles# _ o 50% Fresh DY Grams G004

flowering  harvest  weight  weight grain %

Soil Ti

Leaf Ti

Root Ti

Stem Ti

Height 0395109 0.619551  0.602275  0.624875

SPAD

Panicles # 0.356640  0.552109  0.533387

509 flowering 0307971 0526666  0.507539

50% harvest
Fresh weight
Dry weight
Grain #

Good grain %

0.276862
0.299578 0.513733  0.495153
0.298980 0.512869  0.495060
0.317704 0.524741  0.506328
0.325559  0.533047  0.514638

0.492428  0.473529

Fig. S1 Pearson correlation coefficients between quantities of Pathum Thani 1 rice significantly impacted by titanium dioxide nanoparticle treatment for
Ti accumulation in soil, rice leaves, roots and stems, rice height, SPAD indices, number of panicles per hill, days to 50% flowering and harvest, fresh and
dry weights, number of grains and percentage of good-quality grains
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50% 50% Fresh Dry Good

Variable Soil Ti LeafTi  RootTi StemTi  Height SPAD  Panicles # flowering _ harvest weight weight Grain # grain %

Soil Ti

Leaf Ti

Root Ti

Stem Ti

Height
SPAD

Panicles # 0.462808  0.461178  0.483272
50% flowering 0.402526 0399830  0.422693
50% harvest 0.529837  0.528574  0.549912
Fresh weight 0.494754  0.493078  0.513395
Dry weight 0.509520  0.508399  0.529195
Grain # 0.513543  0.511998  0.532024

Good grain % 0.514247 0512735  0.532915

50% 50% Fresh Dry Good

Variable Soil Ti LeafTi  RootTi StemTi  Height SPAD  Panicles # flowering _ harvest weight weight Grain # grain %
Soil Ti
Leaf Ti
Root Ti Pearson correlation
Stem Ti
Height 0.425565  0.643450 0.618797  0.637750
SPAD
Panicles # 0.430366  0.397461
50% flowering 0.458301  0.428940
50% harvest 0.572284  0.543433
Fresh weight 0.514361  0.485875
Dry weight 0.395540  0.579897  0.556296
Grain # 0526141  0.498368

Good grain % 0.535431  0.507754

50% 50% Fresh Dry Grain # Good
flowering  harvest weight weight grain %

Variable Soil Ti Leaf Ti RootTi  Stem Ti Height SPAD  Panicles #

Soil Ti
Leaf Ti
Root Ti
Stem Ti
Height 0.412910  0.639843  0.631446  0.663903
SPAD

Panicles #
50% flowering
50% harvest

0.430442
0.335355
0.509322

0.420716

0.500736

Fresh weight 0505088 0496302
Dry weight 0426909 0417916
Grain # 0514563  0.505784
Good grain % 0523667  0.514820

Fig. S2 Pearson correlation coefficients between quantities of KDML105 rice significantly impacted by titanium dioxide nanoparticle treatment for
Ti accumulation in soil, rice leaves, roots and stems, rice height, SPAD indices, number of panicles per hill, days to 50% flowering and harvest,
fresh and dry weights, number of grains and percentage of good-quality grains
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Supplementary Tables

Table ST Weight of seeds (mean + SD) from rice subjected to titanium

dioxide nanoparticle (TNP) exposure

TNP concentration Weight of 100 seeds (g) for TNP size (nm)
(mg/L) 20-30 80-120 400-600
(Pathum Thani 1) 0 - - -

10 3.03+0.06 2.99+0.09 3.00+0.13
50 2.98+0.13 2.99+0.14 2.954+0.11
100 2.97+0.10 3.05+0.14 3.04+0.10
250 2.99+0.12 3.07+0.08 3.13£0.09
1,000 3.02+0.07 2.98+0.08 3.06+0.10
p-Value, %CV 0.84,3.19 0.49, 3.60 0.47,3.57
(KDML105) 0 - - -

10 3.06+0.11 2.97+0.12 2.95+0.12
50 3.05+0.12 3.03+0.04 2.9440.04
100 3.03+0.06 3.04+0.04 3.00+0.07
250 3.01+0.18 3.01£0.09 2.99+0.14
1,000 2.90+0.08 2.93+0.07 3.03+0.14
p-Value, %CV 0.16, 4.15 0.07,2.85 0.63, 3.56

CV = coefficient of variance.

+ = no seeds produced by rice.

Table S2 Width and length of seeds (mean = SD) from rice subjected to titanium dioxide nanoparticle (TNP) exposure

S3

TNP concentration Seed width (mm) for TNP size (nm) Seed length (mm) for TNP size (nm)

(mg/L) 20-30 80-120 400-600 20-30 80-120 400-600
(Pathum Thani 1) 0 - - - - - -

10 2.07+0.21 1.94+0.14 1.95+0.16 10.35+0.25 10.57+0.47 10.68+0.37
50 1.89+0.17 2.04+0.11 1.85+0.11 10.58+0.54 10.7440.69 10.84+0.60
100 1.83+0.24 1.98+0.27 1.92+0.29 10.61+0.53 10.9940.65 10.83+0.60
250 1.92+0.22 1.96+0.15 1.94+0.20 10.37+0.45 10.51+0.57 11.04+0.34
1,000 1.95+0.18 1.98+0.21 2.08+0.18 11.02+0.43 10.80+0.62 10.72+0.87
p-Value, %CV 0.39,10.7 0.92, 8.77 0.36, 10.2 0.11, 4.60 0.66, 5.47 0.85,5.19
(KDML105) 0 - - - - - -

10 1.90+0.19 1.83+0.12 1.96+0.22 10.61+0.72 10.64+0.43 11.11+0.65
50 2.11+0.25 1.88+0.23 1.90+0.26 10.63+0.58 10.46+0.69 11.06+0.51
100 2.08+0.22 2.06+0.14 2.03+0.18 10.50+0.71 10.78+0.47 10.99+0.48
250 2.15+0.15 1.96+0.20 2.07+0.25 10.58+0.46 10.82+0.74 10.71+0.42
1,000 1.99+0.04 2.04+0.21 1.98+0.20 10.77+0.39 10.92+0.29 11.02+0.59
p-Value, %CV 0.27,10.5 0.16,9.93 0.85,10.9 0.98,5.17 0.64,4.99 0.73,4.71

CV = coefficient of variance.

T = no seeds produced by rice.
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Table S3 Fat and ash contents (mean + SD) in grains from rice subjected to titanium dioxide nanoparticle (TNP) exposure

TNP concentration Fat content (%) in grains for TNP size (nm) Ash content (%) in grains for TNP size (nm)
(mg/L) 20-30 80120 400-600 20-30 80120 400-600
(Pathum Thani 1) 0 -t - - - - -

10 0.46+0.17 0.51+0.09 0.51+0.09 0.37+0.03 0.40+0.04 0.37+0.07
50 0.52+0.09 0.53+0.07 0.50+0.05 0.39+0.04 0.34+0.07 0.36+0.04
100 0.52+0.07 0.51+0.11 0.57+0.05 0.39+0.04 0.37+0.05 0.35+0.07
250 0.53+0.11 0.46+0.11 0.56+0.11 0.35+0.05 0.38+0.04 0.36+0.05
1,000 0.47+0.12 0.46+0.06 0.47+0.12 0.38+0.02 0.37+0.05 0.38+0.03
p-Value, %CV 0.73, 23.0 0.57, 18.1 0.30, 17.7 0.32, 10.1 0.36, 13.7 0.86, 14.2
(KDML105) 0 - - - - - -

10 0.58+0.11 0.55+0.10 0.54+0.05 0.25+0.04 0.30+0.02 0.29+0.04
50 0.51+0.10 0.50+0.09 0.48+0.11 0.29+0.03 0.27+0.03 0.30+0.03
100 0.43+0.11 0.52+0.09 0.50+0.08 0.26+0.06 0.29+0.05 0.29+0.03
250 0.51+0.11 0.52+0.08 0.54+0.06 0.29+0.02 0.28+0.03 0.30+0.04
1,000 0.47+0.06 0.54+0.08 0.54+0.07 0.27+0.05 0.25+0.05 0.29+0.04
p-Value, %CV 0.13,21.1 0.83, 15.6 0.55, 14.8 0.32,16.2 0.32,13.9 0.98,12.2

CV = coefficient of variance.
T = no grains produced by rice.

Table S4 Humidity content (mean = SD) in grains from rice subjected to
titanium dioxide nanoparticle (TNP) exposure

TNP concentration Humidity (%) in grains for TNP size (nm)
(mg/L) 20-30 80-120 400-600
(Pathum Thani 1) 0 - - -

10 11.27+0.31 11.20+0.38 11.94+0.44
50 11.82+0.59 11.54+0.45 11.65+0.95
100 11.52+0.59 11.80+0.54 11.74+0.64
250 11.76+0.50 11.31+0.49 11.61+0.59
1,000 11.29+0.49 11.64+0.52 11.78+0.50
p-Value, %CV 0.22,4.56 0.21,4.33 0.91,5.21
(KDML105) 0 - - -

10 11.46+0.70 12.10+£0.31 11.65+0.55
50 11.72+0.61 11.97+0.58 11.89+0.47
100 11.43+0.53 11.62+0.57 11.78+0.62
250 11.75+0.47 11.63+0.66 11.29+0.21
1,000 11.42+0.51 11.45+0.46 11.49+0.54
p-Value, %CV 0.73,4.76 0.22, 4.68 0.28,4.37

CV = coefficient of variance.
T = no grains produced by rice.

Table S5 Calcium and potassium contents (mean + SD) in grains from rice subjected to titanium dioxide nanoparticle (TNP) exposure

TNP concentration Calcium content (%) in grains for TNP size (nm) Potassium content (%) in grains for TNP size (hm)
(mg/L) 20-30 80-120 400-600 20-30 80-120 400-600
(Pathum Thani 1) 0 - - - - - -

10 0.08+0.01 0.08+0.01 0.08+0.01 0.15+0.02 0.16+0.03 0.15+0.03
50 0.08+0.01 0.08+0.01 0.08+0.01 0.15+0.03 0.15+0.01 0.1440.02
100 0.08+0.01 0.08+0.01 0.09+0.01 0.16+0.02 0.16+0.01 0.16+0.02
250 0.08+0.01 0.09+0.01 0.08+0.01 0.14+0.03 0.16+0.02 0.1440.02
1,000 0.08+0.01 0.09+0.01 0.08+0.01 0.14+0.02 0.15+0.02 0.14+0.02
p-Value, %CV 0.84,11.4 0.76,9.12 0.23,10.3 0.55,15.2 0.90, 10.7 0.61,15.0
(KDML105) 0 - - - - - -

10 0.07+0.01 0.08+0.01 0.08+0.01 0.18+0.02 0.17+0.02 0.17+0.01
50 0.08+0.01 0.08+0.01 0.08+0.01 0.18+0.02 0.18+0.02 0.18+0.03
100 0.08+0.01 0.08+0.01 0.09+0.01 0.18+0.02 0.19+0.02 0.18+0.02
250 0.08+0.01 0.08+0.01 0.08+0.01 0.19+0.02 0.18+0.03 0.20+0.02
1,000 0.08+0.01 0.08+0.01 0.08+0.01 0.18+0.02 0.18+0.02 0.19+0.03
p-Value, %CV 0.31,10.1 0.85,11.0 0.23,10.7 0.73,11.0 0.40, 10.9 0.16, 11.7

CV = coefficient of variance.
T =no grains produced by rice.



