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Figure S1. Changes of LAI in years of the experiment (a); depending on silicon form in 2017-2019 (b); depending on term of foliar application in 2017-2019 (c). The same
letters indicate lack of significant differences at P=0.05.
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Figure S2. Changes of PAR absorption in years of the experiment (a); depending on silicon form in 2017-2019 (b); depending on term of foliar application in 2017-2019 (c),

%. The same letters indicate lack of significant differences at P=0.05.
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Figure S3. Changes of NDVI value in years of the experiment (a); depending on silicon form in 2017-2019 (b); depending on term of foliar application in 2017-2019
(c). The same letters indicate lack of significant differences at P=0.05.



Table S1. Fertilization treatments in the experiment (2016/2017-2018/2019).

Fertilizer Rate, kg, dm? Date
ha!
2016/2017
Polifoska Tytan (N - 60 g kg?, P - 109 g kg?, K- 109 g kg 420 17.10.2016
,5-20gkg!, Fe-5gkg!, Zn-05gkg!+Ti)
S6l potasowa (K — 498 g kg) 300
Saletrzak 27 Standard with boron (N -270 g kg1, Ca—-14.3 500 29.03.2017
gkg!, Mg-241gkg'!, B-2gkg)
CukroVit Borowy (B - 108 g kg1) 2 29.05.2017
CukroVit Borowy (B — 108 g kg 1) 2 12.06.2017

In total (kg ha'): N -160; P -45.8; K-195;S-8.4; Ca-7.2; Mg —12.1; B -1.4; Fe - 2.1; Zn
-02+Ti

2017/2018
Polifoska 6 (N -60 g kg1, P-87.2 gkg!, K-249 g kg, S 400 16.10.2017
-28gkg?)
Potassium chloride (K — 498 g kg1) 300
Salmag with boron (N - 275 g kg, Ca - 25 g kg, Mg — 550 09.04.2018
241 gkg!, B-2 gkg")
Adob Bor (N -78 g dm?, B-150 g dm?) 2 28.05.2018
Adob Bor (N -78 g dm?3, B-150 g dm?) 2 11.06.2017
Lacznie (kg ha'): N -176; P -34.9, K-249;5-11.2; Ca-13.8; Mg -13.3;B-1.7
2018/2019
Polifoska 6 (N -60 g kg, P-87.2 gkg!, K-249 g kg, S 400 15.10.2018
-28gkg?)
Potassium chloride (K — 498 g kg1) 300
Saletrzak 27 Standard with boron (N -270 g kg1, Ca—-14.3 500 09.03.2019
gkg!, Mg—-241gkg'!, B-2gkg)
Boron Forte (N - 30 g kg, K- 141 g kg, B—210 g kg) 1.5 27.05.2019
Boron Forte (N-30 gkg'!, K-141¢g 1.5 10.06.2019

kg1, B-210 g kg)
In total (kg ha'): N - 159, P -34.9;, K-249;S-11.2; Ca—-7.2;, Mg - 12.1, B- 1.63




Table S2. Number of sugar beet plants at harvest depending on the form of silicon (A) and the term
of foliar application (B) (in 2017-2019), thousand plants ha"'.

Silicon form! Term of application’ Mean
B1 B2 B3
2017
Al 92.71 abc? 98.70 ¢ 99.65 ¢ 97.02 B
A2 84.10 ab 82.83 ab 88.54 abc 85.16 A
A3 98.96 ¢ 83.06 ab 94.10 bc 92.04 AB
Ad 93.06 abc 8154 a 92.19 abc 88.93 A
Mean 92.21 AB 86.53 A 93.62 B 90.79 B
2018
Al 90.25 bcd 89.58 bcd 89.79 bcd 89.88 B
A2 81.60 ab 93.06 d 91.67 «od 88.77 B
A3 77.01 a 9444 d 7545 a 8230 A
Ad 75.97 a 81.94 ab 82.36 abc 80.09 A
Mean 81.21 A 89.76 B 84.82 A 85.26 A
2019
Al 81.84 ab 90.97 bc 79.32 a 84.05 a
A2 95.14 ¢ 91.67 bc 88.89 abc 9190 b
A3 9444 ¢ 86.11 abc 94.44 ¢ 91.67 b
A4 87.15 abc 84.03 abc 91.32 bc 87.50 ab
Mean 89.64 A 88.19 A 8849 A 88.78 B
2017-2019
Al 88.27 abc 93.09 ¢ 89.59 abc 90.31 B
A2 86.95 abc 89.18 abc 89.70 abc 88.61 AB
A3 90.14 bc 87.87 abc 88.00 abc 88.67 AB
Ad 85.39 ab 82.51 a 88.62 abc 85.51 A
Mean 87.69 A 88.16 A 88.98 A -
P-values based on ANOVA Y A B YxA YxB AxB YxAx
B

<0.05 0.074 0.716 <0.005  <0.05 0.336 <0.05

1—see Table 4; 2the same lowercase letters mean no significant differences between the combinations
of silicon forms and foliar application dates, while the same uppercase letters mean no significant
differences between the means for the silicon form (this applies to the last column) or between the
means for the application dates (row comparisons) or between averages for years (capital letters
written in italics). All mean comparisons are at P = 0.05.



Table S3. Root yield of sugar beet plants at harvest depending on the form of silicon (A) and the
term of foliar application (B) (in 2017-2019), t ha.

Silicon form! Term of application’ Mean
B1 B2 B3
2017
Al 100.31 abcd? 102.59 abcd 103.37 abcd 102.09 AB
A2 97.28 ab 97.34 ab 107.77 cod 100.79 A
A3 108.02 «cd 95.10 a 99.05 abc 100.72 A
Ad 105.64 bcd 106.16 bcd 108.35 d 106.72 B
Mean 102.81 A 100.30 A 104.64 A 102.58 C
2018
Al 64.96 ab 64.58 ab 64.32 ab 64.62 A
A2 60.61 a 67.12 ab 66.70 ab 64.81 A
A3 60.40 a 69.46 b 61.27 a 63.71 A
Ad 60.55 a 65.16 ab 63.57 ab 63.10 A
Mean 61.63 A 66.58 B 63.96 AB 64.06 A
2019
Al 89.96 b 77.02 a 72.71 a 79.90 B
A2 7710 a 68.23 a 75.69 a 73.67 AB
A3 79.64 ab 78.68 ab 70.99 a 7644 AB
A4 7745 ab 68.96 a 70.12 a 7218 A
Mean 81.04 B 7322 A 7238 A 7555 B
2017-2019
Al 85.07 a 8140 a 80.13 a 8220 A
A2 7833 a 7756 a 83.39 a 79.76 A
A3 82.69 a 81.08 a 7710 a 80.29 A
Ad 81.21 a 80.10 a 80.68 a 80.66 A
Mean 81.83 A 80.03 A 80.33 A -
P-value based on Y A B YxA YxB AxB YxAx
ANOVA B

<0.05 0.485 0.402 0.060 <0.05 0.110 0.403

L. 2 gee Table 4.



Table S4. Yield of leaves of sugar beet plants at harvest depending on the form of silicon (A) and the
term of foliar application (B) (in 2017-2019), t ha'l.

Silicon form! Term of application’ Mean
B1 B2 B3
2017
Al 59.95 bc2 59.81 bc 58.77 bc 59.51 A
A2 49.74 a 59.08 bc 59.05 bc 5595 A
A3 65.25 ¢ 4984 a 5424 ab 56.44 A
Ad 62.12 bc 55.31 ab 60.52 bc 59.32 A
Mean 59.26 A 56.01 A 58.14 A 5781 B
2018
Al 35.54 ab 3498 ab 36.35 ab 35.62 A
A2 37.14 ab 35.33 ab 3250 a 3499 A
A3 34.44 ab 4552 ¢ 39.08 b 39.68 B
Ad 3223 a 46.44 ¢ 40.34 bc 39.67 B
Mean 3483 A 4057 B 37.07 A 3749 A
2019
Al 33.77 a 34.69 a 3437 a 3428 A
A2 42.47 bcd 35.36 ab 35.90 ab 3791 AB
A3 46.07 d 45.05 «cd 3413 a 4175 B
A4 36.63 ab 38.24 abc 3457 a 3648 A
Mean 3973 B 38.34 AB 3474 A 37.60 A
2017-2019
Al 43.08 a 43.16 a 4316 a 4314 A
A2 4311 a 4326 a 4248 a 4295 A
A3 4858 a 46.81 a 4248 a 4596 B
Ad 43.66 a 46.66 a 4514 a 4516 AB
Mean 4461 A 4497 A 4332 A -
P-values based on Y A B YxA YxB AxB Y x A x
ANOVA B

<0.05 <0.05 0.270 <0.05 <0.05 0.241 <0.05

L. 2 gee Table 4.



Table S5. Content of sugar in sugar beet roots depending on the form of silicon (A) and the term of
foliar application (B) (in 2017-2019), %.

Silicon form? Term of application’ Mean
B1 B2 B3
2017
Al 17.72  cd? 17.52 bc 17.38 ab 1754 AB
A2 17.18 a 17.64 bcd 17.69 «cd 1750 A
A3 1742 ab 17.81 d 17.51 bc 17.58 AB
Ad 1749 bc 1772 «d 17.84 d 17.68 B
Mean 1745 A 1767 B 17.60 B 17.58 B
2018
Al 16.28 cdef 16.05 abc 16.14 bcd 16.16 B
A2 15.78 ab 16.18 bcde 15.70 a 1588 A
A3 16.59 efg 1683 g 16.50 defg 16.64 C
Ad 16.61 fg 16.75 g 1679 g 16.71 C
Mean 1631 A 1645 A 16.28 A 16.35 A
2019
Al 18.30 a 18.71 abc 18.66 abc 1855 A
A2 18.75 abc 18.66 abc 18.61 abc 18.67 A
A3 1845 ab 1891 bcd 18.52 ab 18.63 A
A4 19.06 cd 18.82 bced 19.25 d 19.04 B
Mean 18.64 A 18.77 A 18.76 A 18.72 C
2017-2019
Al 1743 a 1743 a 17.39 a 1742 A
A2 17.24 a 1749 a 17.33 a 1735 A
A3 1749 a 17.85 a 1751 a 17.61 B
Ad 17.72 a 17.76 a 1796 a 1781 C
Mean 1747 A 1763 B 1755 AB -
P-values based on Y A B YxA YxB AxB Y x A x
ANOVA B

<0.05 <0.05 <0.05 <0.05 0.650 <0.05 0.059

L; 2 gee Table 4.



Table S6. The content of a-amino nitrogen in sugar beet roots depending on the form of silicon (A)
and the term of foliar application (B) (in 2017-2019), mmol kg'.

Silicon form! Term of application’
B1 B2 B3 Mean
2017
Al 36.30 ef? 27.55 bc 23.60 ab 29.15 B
A2 3710 f 2845 ¢ 34.35 ef 3330 C
A3 24.05 ab 29.85 «od 32.75 de 28.88 B
A4 2210 a 29.00 cod 23.85 ab 2498 A
Mean 29.89 A 2871 A 28.64 A 29.08 B
2018
Al 2755 a 27.85 ab 2690 a 2743 A
A2 3095 «od 3190 «cod 27.85 ab 30.23 B
A3 33.85 d 2750 a 30.65 bc 30.67 B
A4 2720 a 30.55 bc 3145 cod 29.73 B
Mean 29.89 A 2945 A 2921 A 2952 B
2019
Al 17.05 bcdef 15.50 abc 1350 a 1535 A
A2 1755 cdef 19.10 f 16.65 bcd 17.77 B
A3 16.80 bcde 1520 ab 17.75 def 16.58 B
A4 18.80 ef 2150 g 2220 g 2083 C
Mean 1755 A 17.83 A 1753 A 17.63 A
2017-2019
Al 26.97 bc 23.63 abc 2133 a 2398 A
A2 28.53 ¢ 26.48 abc 26.28 abc 2710 C
A3 2490 abc 2418 abc 27.05 bc 2538 B
A4 22.70 ab 27.02 bc 25.83 abc 25.18 B
Mean 2578 A 2533 A 2513 A -
P-values based on Y A B YxA YxB AxB Y x A x
ANOVA B

<0.05 <0.05 0.346 <0.05 0.740 <0.05 <0.05

L, 2 gee Table 4.



Table S7. Potassium content in sugar beet roots depending on the form of silicon (A) and the date of
foliar application (B) (2017-2019), mmol kg.

Silicon form! Term of application’ Mean
B1 B2 B3
2017
Al 30.80 abc? 31.55 abc 28.75 a 3037 A
A2 3935 f 3495 de 38.75 f 37.68 C
A3 3315 «od 37.30 ef 32.20 bcd 3422 B
Ad 28.85 ab 29.40 ab 28.70 a 2898 A
Mean 33.04 A 3330 A 3210 A 3281 B
2018
Al 36.65 a 3550 a 3455 a 3557 A
A2 4155 «od 40.80 «d 4320 d 4185 C
A3 39.85 ¢ 36.85 ab 3460 a 3710 B
Ad 36.60 a 3535 a 39.20 bc 37.05 B
Mean 38.66 B 3713 A 37.89 AB 3789 C
2019
Al 29.40 bc 26.80 a 29.55 bcd 28.58 A
A2 3095 e 3095 e 2840 b 30.10 B
A3 33.70 fg 33.00 f 32.65 f 3312 D
A4 30.45 cde 3485 g 30.90 de 3207 C
Mean 3113 B 3140 B 3038 A 3097 A
2017-2019
Al 32.28 ab 3128 a 3095 a 3151 A
A2 3728 d 35.57 bcd 36.78 d 3654 D
A3 35.57 bcd 35.72 «od 33.15 abc 3481 C
Ad 3197 a 33.20 abc 32.93 abc 3270 B
Mean 3428 B 33.94 AB 3345 A -
P-values based on Y A B YxA YxB AxB Y x A x
ANOVA B

<0.05 <0.05 0.077 <0.05 0.108 <0.05 <0.05

L; 2 gee Table 5.



Table S8.Sodium content in sugar beet roots depending on the form of silicon (A) and the date of foliar
application (B) (in 2017-2019), mmol kg.

Silicon form?! Term of application’ Mean
I II III
2017
Al 3.55 b2 375 b 375 b 3.68 B
A2 5.60 «c 595 ¢ 525 ¢ 5.60 C
A3 380 b 330 b 550 ¢ 420 D
Ad 230 a 195 a 325 b 250 A
Mean 381 A 374 A 444 B 4.00 C
2018
Al 450 f 430 ef 3.95 def 425 B
A2 425 ef 390 def 3.65 cde 393 B
A3 3.10 abc 250 a 345 bcd 3.02 A
Ad 2.80 ab 3.95 def 260 a 312 A
Mean 3.66 A 3.66 A 341 A 3.58 B
2019
Al 2.15 de 1.60 ab 2.10 de 195 B
A2 1.80 abcd 155 a 1.65 abc 1.67 A
A3 330 g 2.00 cde 2.15 de 248 C
A4 235 e 280 f 1.95 bcd 237 C
Mean 240 B 199 A 196 A 212 A
2017-2019
Al 3.40 abcd 3.22 abcd 3.27 abcd 329 B
A2 388 d 3.80 cod 3.52 bcd 373 C
A3 3.40 abcd 2.60 ab 370 cod 323 B
Ad 248 a 290 abc 2.60 ab 266 A
Mean 329 A 313 A 327 A -
P-value based on Y A B YxA Y xB AxB Y x A x
ANOVA B

<0.05 <0.05 0.159 <0.05 <0.05 <0.05 <0.05
L; 2 gee Table 4.




Table S9. Biological yield of sugardepending on the form of silicon (A) and the term of foliar
application (B) (in 2017-2019), t ha™.

Form of Term of application’ Mean
silicon! B1 B2 B3
2017
Al 17.78 abed? 17.98 abed 17.96 abed 1791 A
A2 1672 a 17.17 abc 19.06 d 17.65 A
A3 1881 «od 16.93 ab 17.34 abc 1770 A
Ad 1847 bcd 1881 «d 1933 d 1887 B
Mean 17.94 A 1772 A 1842 A 18.03 C
2018
Al 1057 a 10.37 ab 1039 a 1045 A
A2 957 od 10.86 «d 1047 ab 1030 A
A3 10.02 d 11.69 a 10.11 be 1061 A
Ad 10.06 a 10.92 bc 10.67 «d 1055 A
Mean 1005 A 1096 B 1041 AB 1047 A
2019
Al 1647 ¢ 1556 bc 1354 ab 1519 B
A2 14.45 abc 1275 a 14.09 ab 1376 A
A3 14.68 abc 14.89 abc 1314 a 1424 AB
Ad 14.76 abc 1297 a 1350 ab 1374 A
Mean 1509 B 1404 A 1357 A 1423 B
2017-2019
Al 1494 a 1464 a 1396 a 1451 B
A2 1358 a 1359 a 1454 a 1390 A
A3 1450 a 1451 a 1353 a 1418 AB
Ad 1443 a 1423 a 1450 a 1439 AB
Mean 1436 A 1424 A 1413 A -
Y A B YxA Y xB AxB Y x Ax

P-values based on
ANOVA

B
<0.05 0.190 0.670 <0.05 <0.05 0.058 0.314

L; 2 gee Table 4.



Table S10. Pure sugar yield depending on the form of silicon (A) and the term of foliar application (B)

(in 2017-2019), t ha-l.

Silicon Term of application’ Mean
form! B1 B2 B3
2017
Al 1541 abcde? 1575 abcdef 1586 bedef 1567 A
A2 1428 a 1497 abc 16.44 cdef 1523 A
A3 1654 ef 1476 ab 15.05 abcd 1545 A
Ad 1637 cdef 1652  def 1712 f 1667 B
Mean 1565 A 1550 A 1612 A 1576 C
2018
Al 9.12 abc 894 ab 8.98 ab 9.01 A
A2 813 a 9.26 bc 892 ab 877 A
A3 8.57 ab 10.16 ¢ 872 ab 915 A
Ad 872 ab 9.43 bc 9.19 abc 9.11 A
Mean 863 A 944 B 895 AB 9.01 A
2019
Al 1479 ¢ 14.07 be 1224 ab 1370 B
A2 12.99 abc 1143 a 12.69 ab 1237 A
A3 13.15 abc 1342 abc 1178 a 12.78 AB
Ad 1327 abc 1156 a 12.09 ab 1231 A
Mean 1355 B 1262 A 1220 A 12.79 B
2017-2019
Al 1311 a 1292 a 1236 a 1279 B
A2 11.80 a 11.89 a 1269 a 1212 A
A3 1275 a 1278 a 1185 a 1246 AB
Ad 1279 a 1250 a 1280 a 1270 B
Mean 1261 A 1252 A 1242 A
Povalue based on Y A B YXA YxB AxB YxA
ANOVA xB
<005 0061 0715 <005 <0.05 0.058 0.196

L; 2 gee Table 4.



