Table S1. Physicochemical properties of complete chernozemic profiles under study

. Depth Color pH | CaCOs | SOC N Ha BC BS | Sand Silt Clay
Horizon Texture
cm moist H0 % % cmol +kg? % %
Profile 1
Ap 0-25 10YR 3/1 7.60 0.42 194 | 016 | 035 | 21.7 | 984 11 72 17 SiL.
A2 25-40 10YR 2/1 7.88 0.21 1.64 0.12 0.43 18.9 97.8 9 75 16 SilL
A3 40-75 10YR 2/1 7.96 0.30 199 | 012 | 0.32 | 225 | 98.6 9 69 22 SiL
AC 75-95 10YR 4/3 8.02 0.26 1.08 | 0.07 | 023 | 17.8 | 98.7 8 70 22 SiL.
C 95-120 10YR 5/6 8.24 0.30 0.24 - 0.01 11.7 100 10 73 17 SiL
Ck 120+ 10YR 7/6 8.57 12.08 0.28 - 0 95.2 100 11 72 17 SiL.
Profile 2
Apk 0-35 10YR 2/2 8.10 6.36 144 | 0.13 0 85.0 100 14 71 15 SiL
ACk 35-55 10YR 4/3 8.44 18.90 0.67 | 0.05 0 93.5 100 15 65 20 SiL.
Ck1 55-70 10YR 6/4 8.55 24.20 0.42 - 0 93.0 100 20 61 19 SiL
Profile 3
Ap 0-30 10YR 4/2 8.18 16.70 1.03 | 0.07 0 91.6 100 18 65 17 SiL
Bwtk 30-42 10YR 5/4 8.48 19.10 0.41 - 0 91.2 100 23 57 20 SiL
BCk 42-80 10YR 6/4 8.49 26.70 0.17 - 0 90.2 100 19 65 16 SiL
Profile 4
Ap 0-25 10YR 3/2 8.10 8.48 148 | 014 | 0.03 | 94.3 100 18 64 18 SiL
A2 25-48 10YR 3/2 8.05 9.54 1.31 0.14 | 0.01 93.0 100 18 65 17 SiL
A3 48-54 10YR 3/2 8.23 5.09 1.52 | 0.12 | 0.02 | 90.7 100 14 63 23 SiL
ABKk1 54-78 10YR 2/1 8.27 1.69 224 | 0.16 | 0.06 | 57.3 100 13 57 30 SiCL
ABKk2 78-115 10YR 2/1 8.20 1.06 223 | 0.14 0 42.7 100 12 56 32 SiCL
ACk 115-130 10YR 4/2 8.34 19.30 1.47 | 0.03 0 107 100 14 50 36 SiCL
Ck 130-150 10YR 7/4 8.58 35.40 0.77 - 0 100 100 18 54 28 SiCL
Profile 5
Al 0-35 10YR 3/2 455 0.59 1.82 | 0.15 | 5.10 5.3 51.1 10 78 12 SiL
A2 35-65 10YR 3/1 5.14 0.51 0.83 | 0.06 | 4.31 8.5 66.2 9 68 23 SiL




A/Bwl 65-90 10YR 4/4 5.33 0.33 046 | 0.04 | 247 9.6 79.6 9 67 24 SiL
A/Bw2 90-120 10YR 5/4 6.80 0.68 046 | 0.02 | 000 | 169 100 9 71 20 SiL.
Ckceg 120-170 10YR 6/3 7.94 9.13 - - 0.00 | 87.9 100 11 75 14 SiL
Profile 6
Ap 0-31 10YR 2/1 7.16 3.13 329 | 030 | 065 | 314 | 98.0 13 73 14 SiL
ABwg 31-55 10YR 3/2 7.86 12.34 1.15 0.11 0 52.2 100 12 71 17 SiL
BCk1 55-75 10YR 4/2 8.18 0.33 0.61 0.05 0 86.7 100 11 69 20 SiL
BCk2 75-105 10YR 5/3 8.42 13.18 0.39 | 0.05 0 82.1 100 10 70 20 SiL.
Ckcg 105-130 10YR 6/3 8.61 10.31 0.21 | 0.03 0 88.1 100 9 72 19 SiL
Profile 7
Apl 0-20 10YR 2/2 7.13 0.05 144 | 0.11 | 0.61 124 | 953 36 51 13 SiL.
Ap2 20-40 10YR 1/1 7.08 0.08 149 | 0.12 | 0.81 129 | 94.1 34 55 11 SiL.
Ahk 40-65 10YR 3/2 7.18 1.08 1.04 | 0.07 | 0.64 | 125 | 95.1 29 55 16 SiL.
A/Ck 65-90 10YR 4/2 7.81 2.70 0.78 | 0.06 0 67.9 100 30 54 16 SiL.
Ckc 95-110 10YR 6/3 8.13 9.04 0.15 - 0 80.8 100 39 49 12 SiL.
Ckgcl 110-125 2.5Y 6/3 8.22 8.45 0.16 - 0 78.1 100 29 59 12 SiL
Profile 8
Ap 0-45 10YR 1/1 7.97 0.25 2.75 | 0.18 0 27.2 100 12 78 10 SiL.
A 45-65 10YR 2/1 8.06 0.17 157 | 0.11 0 18.6 100 10 70 20 SiL
A/Cgg 65-75 5Y 7/2 8.01 3.45 0.65 | 0.07 0 41.3 100 10 69 21 SiL.
Gk 75-85 5Y 7/2 8.06 10.4 0.44 | 0.05 0 80.4 100 12 71 17 SiL
Ckcg 85-150 10YR 6/8 8.10 7.27 022 | 0.02 0 77.0 100 10 72 18 SiL.

Explanation: SOC - soil organic carbon; N — total nitrogen; Ha — total extractable acidity (“hydrolitic acidity”); BC — base saturation; BS — base saturation: SiL. —
silty loam, SiCL - silty clay loam,



Table S2. Composition of humic substances extracted by Tyurin and IHSS method.

Tyurin method IHSS method
HA- HA/ HA/FA
Fractio Fraction II Fraction III Fraction IV Ca Fl:C\t,m FA Fl:j:m
nl
CT HA FA | CT HA FA | CT HA FA CT HA FA Ris:“

Profile 1

Ap 2.58 134 119 155 | 335 206 129 | 237 129 108 8.7 40.2 14 2.19 36.6 239 126 61.2 1.9

A2 1.83 109 104 0.61 | 366 268 976 | 226 140 85 16.5 39.0 1.9 243 371 246 126 60.4 2.0

A3 1.76 9.04 653 251 | 377 266 11.1 | 29.1 16.1 13.1 20.1 314 1.6 1.32 538 352 186 449 1.9
Profile 2

Apk 3.82 159 146 139 | 264 181 833 | 229 9.72 132 | 347 46.9 1.2 3.43 439 259 18.0 52.7 1.4
Profile 3

Ap 3.90 185 107 779 | 272 116 156 | 252 10.7 14.6 | 0.86 43.6 0.7 3.44 379 146 233 58.7 0.6
Profile 4

Ap 4.40 129 122 0.68 | 39.2 243 149 | 209 8.11 12.8 12.1 39.9 1.0 4.10 428 238 191 53.1 1.3

A2 4.31 19.1 16.8 229 | 412 259 153 | 252 122 129 9.17 33.2 1.2 4.10 388 206 182 57.1 1.1

A3 4.86 131 112 197 | 441 322 118 | 204 921 112 | 21.1 35.1 1.5 3.70 415 223 181 54.9 1.3
Profile 5

Al 3.02 445 214 231 | 473 236 237 | 192 6.04 132 2.20 30.5 0.7 3.32 455 183 272 51.2 0.7

A2 3.01 372 192 179 | 482 193 289 | 277 108 169 0.09 21.1 0.6 4.50 420 155 26.6 53.5 0.6
Profile 6

Ap 2.30 149 121 273 | 386 292 942 | 204 109 942 17.0 38.8 1.9 1.81 393 278 115 58.9 2.4
Profile 7

Apl 3.10 223 160 626 | 43.8 264 174 | 278 125 153 104 254 1.1 2.55 520 319 201 45.5 1.6

Ap2 2.70 235 16.1 739 | 51.7 309 208 | 242 872 154 14.8 214 1.1 2.63 471 310 160 50.3 1.9

Ahk 291 355 182 173 | 549 394 154 | 259 183 7.7 21.2 16.3 2.1 3.20 64.6 500 14.6 32.2 3.4
Profile 8

Ap 1.82 10.6 873 1.8 | 371 287 836 | 269 204 6.55 20.0 34.2 2.8 1.52 50.7 371 13.6 47.8 2.7

A 1.91 12.1 11.5 064 | 427 344 828 | 319 19.1 12.7 229 23.6 2.1 1.88 51.1 349 162 47.0 2.2




