Table S1. Average values, F test and coefficient of variation (CV) for soil chemical attributes (0.0-0.2 m) as a function of different liming and gypsum rates in soybean (2019/2020

cropping season) in a Cerrado area. Currais, Piaui, Brazil.

Liming (t ha) pH pH TOC P K Ca Mg Al  H+Al SB CEC \% m Na S-SO# B Cu Fe Mn Zn
CaCl2 HO gKg! -mgKgl!- — - cmole Kg —---mmmmmeeeeeeev R mg Kg e
363 482 1088 477 3828 0.13 0.05 050 348 027 376 8 6470 0.80 6.17 027 010 22031 3750 1.89
5 449 583 1042 1422 3828 068 038 020 223 116 3.38 34 1550 1.05 8.28 023 010 15391 3516 197
10 513 624 1042 2273 4453 1.02 0.63 004 162 177 3.39 52 220 1.59 9.22 023 010 9375 2422 193
15 536 642 1088 1805 4297 128 0.71 0.00 152 211 3.63 58 020 1.12 6.95 025 011 65.63 3125 1.67
20 556 614 1133 852 3750 144 0.84 0.00 128 239 367 65 000 134 7.19 025 010 39.84 25.00 154
F test *% *% ns *% *% *% *% *% *% *% ns *% *% ns * ns ns *% * *
Gypsum (t ha)
0 481 589 1088 1328 4141 0.81 0.52 016 205 145 349 42 17 143 5.78 024 010 12188 3672 184
1 479 581 10.88 11.88 44.53 0.88 0.52 017 209 152 3.59 42 22 1.06 6.64 026 010 11953 2422 177
2 489 593 1133 1633 3516 091 052 0.15 199 154 3.3 44 16 1.18 8.05 022 010 11094 3281 1.84
4 485 583 10.88 1328 4141 1.02 0.53 0.13 198 166 3.64 46 12 1.05 9.69 025 011 10625 3047 1.75
F test ns ns ns ns ns * ns ns ns * ns ns > ns > ns ns ns ns ns
CxG ns ns ns * ** ns ns ns ns ns ns ns ** ns * ns ns ns ns ns
CV(%) 5.4 5.97 16.3 392 176 188 186  34.0 191 155 101 144 196 550 36.4 289 95 304 486 22.8

Ns, * and ** - Non-significant, significant at 5 and at 1% of probability by the F test.



Table S2: Average values, F test and coefficient of variation (CV) for soil chemical attributes (0.2-0.4 m) as a function of different liming and gypsum rates in soybean (2019/2020

cropping season) in a Cerrado area. Currais, Piaui, Brazil.

Liming (t ha) pH pH TOC P K Ca Mg Al H+Al  SB CEC V m Na S-S0 B Cu Fe Mn Zn
CaClz H0 gKg?' -mgKg!- = e cmole Kg1 ----mmmmmmem - -%- e mg Kg?! -
0 3.64 443 5.63 1.86 1214 025 0.06 0.39 2.58 035 295 12 52 053 11.69 0.19 0.10 20645 38.71 1.52
5 3.88 4.63 5.63 1.94 1295 040 0.17 0.29 2.35 0.59 2.95 20 34 052 10.65 0.17 0.11 187.10 33.06 1.40
10 4.07 5.08 5.63 251 1295 0.54 0.27 0.24 2.09 0.83 2.92 29 23 056 1194 0.18 0.10 161.29 30.65 1.73
15 4.24 5.21 6.10 202 1861 0.68 0.40 0.19 2.09 1.00 3.15 32 18 0.62 12.02 0.18 0.11 14516 29.03 1.44
20 4.24 5.05 5.63 1.86 1457 0.64 0.38 0.19 2.06 0.99 3.10 32 16 052 11.29 0.15 0.11 14597 2823 1.36
F test ot * ns ns ok o ok o ot ot ot ot ot ns ns ns ns ok ns ns
Gypsum (t ha)
0 4.04 4.95 563 219 1538 049 0.28 0.25 2.23 079  3.02 26 28 054 7.26 0.19 0.11 18871 3790 1.59
1 4.02 4.92 5.63 210 1538 048 0.23 0.25 2.22 0.74 2.95 25 29 059 1258 0.18 0.10 15242 2581 1.48
2 4.01 491 6.10 202 1295 053 0.28 0.28 221 070 299 23 30 059 1266 0.16 0.10 156.45 33.06 141
4 3.98 4.72 6.10 194 1457 052 0.25 0.26 227 078  3.10 25 27 049 13.63 0.17 0.11 179.03 3226 1.52
F test ns Ns ns ns ns ns ns ns ns ns ns ns ns ns ** ns ns ns ns ns
CxG ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns
CV (%) 3.8 6.28 13.0 375 284 24.0 38.4 21.7 11.0 30.1 7.8 283 239 355 19.6 19.9 16.7 233 424 318

Ns, * and ** - Non-significant, Significant at 5 and at 1% of probability by the F test.



Table S3: Average values, F test and coefficient of variation (CV) for soil chemical attributes (0.4-0.6 m) as a function of different liming and gypsum rates in soybean (2019/2020

cropping season) in a Cerrado area. Currais, Piaui, Brazil.

Liming (t ha') pH pH TOC P K Ca Mg Al H+Al SB CEC v m Na  S-SO+* B Cu Fe Mn Zn

CaCl2  H20 g Kg! -mgKgl- e cmole Kg ----mmmmmemo oo T mg Kg?! -

0 3.79 4.09 412 1.76 1527 0.17 0.05 0.38 1.85 0.25 2.11 12 60 081 11.30 0.09 0.12 164.89 5038 1.37
3.88 4.24 4.16 1.76 16.03 0.21 0.10 0.33 1.67 0.35 2.02 17 48 092 10.53 0.14 0.14 158.02 5496 1.22
10 3.97 4.38 4.65 1.60 1450 0.27 0.14 0.33 1.63 0.44 2.06 21 42 077 1298 0.12 0.11 14351 5344 1.64
15 411 4.57 4.96 1.76 1298 0.34 0.19 0.29 1.63 0.57 2.21 26 34 084 1382 0.18 0.11 14046 50.38 1.51
20 4.11 4.53 4.29 206 1221 0.34 021 0.28 1.56 0.59 2.16 28 32 086 1221 0.15 0.14 17176 7786 1.32

F test ** ** ns ns * ** ** * * ** ns ** ** ns ns ns ns ns ns ns

Gypsum (t ha?)

0 3.98 4.45 4.34 1.68 1450 0.24 0.12 034 1.70 0.40 2.11 19 47  0.86 9.01 0.16 0.13 15954 58.02 1.33
1 3.98 4.35 4.34 1.68 1450 0.25 0.14 0.32 1.66 0.43 2.08 20 44 083 1137 0.15 0.13 150.38 47.33 1.50
2 3.96 4.34 4.34 1.68 1374 0.25 0.14 0.34 1.62 0.43 2.05 21 44 083 12.67 0.14 0.11 15496 58.02 1.54
4 3.99 4.31 4.74 191 1527 0.32 0.15 0.29 1.70 0.51 2.21 22 37 083 15.65 0.15 0.12 158.02 6718 1.29

F test ns ns ns ns ns ** ns ns ns * ns * * ns ** ns ns ns ns ns

CxG ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns
CV(%) 2.9 35 26.6 244 231 27.7 350 297 13.8 254 124 22 216 267 28.4 434 33.9 27.3 341 416

Ns, * and ** - Non-significant, significant at 5 and at 1% of probability by the F test.



Table S4: Average values, F test and coefficient of variation (CV) for soil chemical attributes (0.0-0.2 m) as a function of different liming and gypsum rates in soybean (2020/2021
cropping season) in a Cerrado area. Currais, Piaui, Brazil.

Liming (t ha)

TOC

P

pH pH K Ca Mg Al  H+Al SB CEC \% m Na S-S0+ B Cu Fe Mn Zn
CaClz HO gKg!' -mgKg!'- oo cmole Kgt —---mmmemmm - =% - eeememeeeeeeeeeeeeeee mg Kg ----mmemmemmo oo
3.65 4.36 9.97 758 3125 020 0.09 069 321 111 434 26 39 0.52 242 0.30 0.10 197.66 46.09 1.72
4.61 523 1088 883 3203 097 052 016 227 233 4.60 50 7 0.44 3.20 0.30 0.10 154.69 5234 141
10 51 6.03 1088 945 39.06 123 0.66 0.09 174 292 4.67 62 29 0.62 3.36 0.28 0.10 11250 50.00 1.72
15 55 6.45 1088 1141 4375 152 093 000 134 358 491 73 0.1 0.49 391 0.31 0.10 7734 4688 1.56
20 5.63 6.73 1133 9.77 3906 154 086 0.02 1.08 341 449 76 0.5 0.63 3.05 0.28 0.11 5391 4531 1.33
F test . % ns * . ot ot . . . . . ot ns * ns ns ot ns ns
Gypsum (t ha)
0 493 573 1088 867 4063 1.08 063 017 184 278 4.62 59 9.5 0.49 3.20 0.32 0.10 96.88 5391 1.56
1 489 569 1042 1078 3750 1.03 062 023 202 262 4.64 56 111 0.55 297 0.27 0.11 126.56 4453 148
2 495 589 1088 10.00 32.03 1.14 063 019 188 262 449 58 9.6 0.59 2.97 0.30 0.10 130.47 4297 148
4 484 572 1088 805 3750 1.10 057 018 198 266 4.64 57 9.5 0.52 3.67 0.29 0.10 12344 5313 1.64
F test ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns
CxG ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns
CV(%) 5.3 5.6 119 40.2 258 191 183 412 205 158 115 9.9 52.1 352 38.9 31.0 173 341 446 285

Ns, * and ** - Non-significant, significant at 5 and at 1% of probability by the F test. Obs.: Data of aluminum were square root transformed.



Table S5: Average values, F test and coefficient of variation (CV) for soil chemical attributes (0.2-0.4 m) as a function of different liming and gypsum rates in soybean (2020/2021

cropping season) in a Cerrado area. Currais, Piaui, Brazil.

Liming (t ha') pH pH TOC P K Ca Mg Al H+Al SB CEC v m Na  S-504* B Cu Fe Mn Zn
CaCl. H:0 g Kg! -mg Kgt- cmole Kgt —---mmemmmmeem - -%- e mg Kg?! -
0 3.61 3.79 9.39 631 2266 022 0.10 044 243 037 280 13 54 0.68 6.29 0.19 0.11 204.03 83.87 1.13
5 4.02 4.25 845 437 1781 043 0.28 024 214 076 290 26 26 0.63 6.53 0.20 0.13 19758 11532 1.29
10 4.45 4.61 8.45 534 21.04 0.69 0.54 0.17 1.74 1.29 3.03 42 14 059 452 0.18 011 12500 95.16 0.97
15 4.65 4.82 939 405 2509 0.99 0.69 0.11 1.60 1.75 335 51 8 056  4.60 0.20 013 11371 11452 1.05
20 4.74 4.81 9.39 518 1861 117 077  0.06 1.58 1.99 357 54 0.77 427 0.15 0.10 121.77 8790 1.29
F test - . ns ns ns . . . . - . . - ns . ns ns . ns ns
Gypsum (t ha?)
0 4.26 4.47 892 405 2266 067 047 022 1.94 1.20 314 36 22 062 427 0.19 0.12 16048 9758 1.21
1 4.26 4.54 9.39 526 2023 070 0.50 0.23 1.89 1.25 314 37 24 070 556 0.19 0.11 14435 89.52 1.13
2 43 451 845 469 1781 0.66 0.44 0.17 1.75 1.15 290 38 21 0.62 6.45 017 011 14919 10242 1.13
4 4.39 4.30 986  6.07 2266 077 0.1 019 202 1.33 334 38 18 065 476 0.19 0.13  155.65 108.06 1.21
F test ns ns ns ns ns ns ns ns ns ns ns ns ns ns - ns ns ns ns ns
CxG ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns
CV(%) 5.3 9.13 237 439 338 383 327 479 174 344 148 231 401 427 276 264 339 32.6 334 201

Ns, * and ** - Non-significant, significant at 5 and at 1% of probability by the F test.



Table S6: Average values, F test and coefficient of variation (CV) for soil chemical attributes (0.4-0.6 m) as a function of different liming and gypsum rates in soybean (2019/2020

cropping season) in a Cerrado area. Currais, Piaui, Brazil.

Liming (t ha') pH pH TOC P K Ca Mg Al H+AI SB CEC v m Na 5-504* B Cu Fe Mn Zn
CaClz H:O0 gKg!' -mgKg! - — - cmole Kg ----mnmmmmmmmmmeeen -% - mg Kg
3.67 3.79 443 153 1145 021 0.09 043 2.01 0.35 2.36 15 56 0.63 8.63 019 0.30 164.12 106.11 1.37
3.89 425 443 153 1221 032 018 031 1.69 0.52 221 23 38 0.69 9.77 021 021 138.93 95.42 1.30
10 4.05 4.61 443 168 1298 043 026 028 1.66 0.72 2.38 30 30 0.67 11.07 021 032 148.85 105.34 1.45
15 4.29 4.83 531 168 1603 060 037 019 1.68 1.01 2.69 37 17 051 10.61 021 031 143.51 93.13 1.37
20 443 4.82 487 168 1145 068 040 017 137 1.12 2.50 44 15 0.53 10.23 0.18 0.29 151.15 122.90 1.60
F test * ** ns ns ns * * * * * * * ** ns ns ns ns ns ns ns
Gypsum (t ha)
0 4.07 4.47 531 168 1374 044 028 027 1.63 0.76 2.39 31 30 0.68 7.40 020 037 14656 103.82 1.53
1 4.08 4.55 443 160 1221 042 025 027 171 0.72 243 29 31 0.64 9.77 021 0.33 148385 96.18 1.37
2 4.11 4.52 487 160 1145 048 025 025 172 0.77 2.49 30 30 0.63 11.76 0.18 024 14885 100.00 1.30
4 4.02 4.30 487 183 1374 044 024 030 1.68 0.73 2.40 30 32 0.50 11.37 021 019 15191 116.79 1.53
F test ns ns ns ns ns ns ns ns ns ns ns ns ns ns ** ns ** ns ns ns
CxG ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns
CV (%) 44 9.13 221 324 333 353 408 227 156 352 13.8 253 245 443 28.2 219 443 23.6 409 242

ns, * and ** - Non-significant, significant at 5 and at 1% of probability by the F test.



Table S7: Average values, F test and coefficient of variation (CV) for non-exchangeable soil Ca, Mg and Ca
+ Mg (0.0-0.2 m) as a function of different liming and gypsum rates in soybean (2019/2020 and 2020/2021

cropping seasons) in a Cerrado area. Currais, Piaui, Brazil.

Non- Non- Non- Non- Non- Non-
exchangeable exchangeable exchangeable exchangeable exchangeable exchangeable
Liming (t ha') Ca Mg Ca+Mg Ca Mg Ca+Mg
cmole Kg?
2019/2020 cropping season 2020/2021 cropping season
0.08 0.05 0.13 0.34 0.05 0.39
0.61 0.44 1.05 0.67 0.26 0.94
10 1.60 1.08 2.68 0.98 0.43 1.41
15 2.62 1.65 4.27 1.52 0.89 2.41
20 3.73 2.52 6.25 2.13 1.16 3.30
Teste F ot ot o ot - .
Gypsum (t ha)
0 141 0.95 2.35 1.29 0.52 2.35
1 1.62 1.05 2.67 1.16 7.72 2.67
2 1.71 1.12 2.83 1.25 0.66 2.83
4 2.18 147 3.65 0.84 0.37 3.65
F test * * * ns ns ns
CxG * ns * ns ns ns
CV(%) 36.8 39.9 37.1 46.8 455 47.7

ns, * and ** - Non-significant, significant at 5 and at 1% of probability by the F test.



Table S8: Average values, F test and coefficient of variation (CV) for the concentration of macro and micronutrients in the soybean
diagnostic leaf as a function of liming and gypsum rates (2019/2020 and 2020/2021 cropping seasons) in a Cerrado area. Currais,
Piaui, Brazil.

N P K Ca Mg S B Cu Fe Mn Zn
Liming (t ha) g kg! mg kg -
2019/2020 cropping season
0 394 29 19.7 54 4.1 3.7 42 2.9 150 159 37
5 37.1 2.7 20.3 6.6 4.7 3.8 40 2.7 126 103 28
10 37.2 2.8 21.1 7.6 4.7 3.1 41 2.9 131 112 26
15 37.3 2.7 21.6 7.8 4.8 3.3 44 3.3 127 109 24
20 35.5 24 21.8 8.2 4.8 3.8 42 3.3 129 89 22
F test *3% *% *3% 3% *3% ns ns * 3% *3% *3%
Gypsum (t ha)
0 36.9 2.8 20.4 7.0 4.7 29 43 2.9 136 114 26
1 37.3 2.7 20.9 7.0 4.6 3.2 43 2.9 136 113 27
2 36.9 2.6 20.2 7.5 4.8 3.0 40 2.9 133 120 28
4 38.0 2.7 22.0 7.1 4.3 44 41 3.2 126 112 30
F test ns ns ns ** ** ** ns ns ns ns **
CxG ns ns ns ns ns ns ns ns ns ns ns
CV (%) 4.6 5.1 6.8 79 7.5 434 9.9 222 10.6 23.2 8.9
Liming (t ha!) 2020/2021 cropping season
0 36.8 3.02 21.9 5.42 3.47 1.62 47 4.2 164 74 36
5 39.9 3.54 23.2 6.15 5.13 1.82 40 3.8 89 31 26
10 40.0 3.92 25.0 6.42 5.70 1.88 41 34 80 25 23
15 38.6 3.94 23.2 6.54 5.50 1.64 40 3.2 68 24 23
20 38.0 4.38 23.2 6.82 6.05 1.71 41 4.7 81 22 21
F test 3% *3% 3% 3% 3% ns ns ns 3% 3% 3%
Gypsum (t ha)
0 39.0 3.94 24.5 6.08 5.13 1.77 43 4.2 91 34 26
1 394 3.66 23.6 6.21 5.03 1.69 43 3.9 101 36 24
2 38.2 3.67 22.3 6.54 5.52 1.68 42 3.9 103 34 24
4 38.2 3.77 23.0 6.25 5.00 1.84 40 35 92 38 29
F test ns ns ** ns ns ns ** ns ns ns ns
CxG ns ns ns ns ns ns ns ns ns ns ns
CV (%) 6.0 15.2 7.5 14.6 17.1 17.6 6.8 384 30.7 15.2 109

ns, * and ** - Non-significant, significant at 5 and at 1% of probability by the F test.



Table 59: Average values, F test and coefficient of variation (CV) for the soybean grain yield
as a function of liming and gypsum rates (2019/2020 and 2020/2021 cropping seasons) in a
Cerrado area. Currais, Piaui, Brazil.

Liming Grain yield (kg ha™)
that 2019/2020 2020/2021
0 971 557
5 1916 1788
10 2275 2063
15 2375 1956
20 2298 2054
F test > **
Gypsum (t ha)
0 2008 1669
1 1868 1649
2 1945 1728
4 2048 1638
F test ns ns
CxG ns ns
CV(%) 12.8 10.9

ns, * and ** - Non-significant, significant at 5 and at 1% of probability by the F test.



Table S10: Average values (%) of residual limestone (non-exchangeable Ca and Mg) as a function of liming
and gypsum rates in soybean at the 0.0-0.2 m soil layer in a Cerrado area. Currais, Piaui, Brazil.

Liming Residual limestone (%)
that 2019/2020 2020/2021
5 51 28
10 61 33
15 67 47
20 74 53
Gypsum (t ha)
0 61 43
1 63 42
2 63 41
4 65 35




