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Supplement:

Table S1 Bulk soils properties and distribution of fraction weights, C and N in aggregate-size fractions.

Sitt  Horizon Depth  C N pH MWD ?r:al‘_’,fl'f W5 W4 W3 W2 WL C5 C4 C3 C2 CL N5 N4 N3 N2 N1
cm % % mm % % % % % % % % % % % % % % % %

Wet (Cajamarca)
LS1 An 20 1251 110 6.17 422 000 292 186 435 79 07 1194 1173 1225 1359 1223 106 105 106 124 107
An 37 720 064 607 642 075 516 202 262 20 00 667 839 805 937 1058 061 074 072 083 087
B, 57 373 040 622 7.99 1891 689 174 132 05 00 396 453 519 738 691 040 046 050 068 064
LS2 An 14 1484 121 525 533 029 411 204 252 89 41 1422 1425 1466 1542 1164 115 118 118 127 095
An 40 1265 101 550 480 000 344 240 295 92 29 1215 1246 1260 1358 1058 095 100 101 111 087
Ans 55 767 060 598 637 000 507 223 234 34 02 744 824 834 926 722 057 065 067 073 058
By 66 241 024 649 872 1843 771 156 7.1 02 00 211 244 290 369 267 022 024 027 033 024
LS3 A 12 1263 101 557 564 000 448 163 314 60 13 1221 11.66 1243 1325 1240 099 097 099 110 105
An 37 747 057 642 497 000 361 224 343 61 10 752 732 717 778 825 057 057 055 063 065
Ans 47 459 034 684 766 014 653 182 147 16 03 455 512 48 519 599 032 037 035 040 045
By 60 237 020 697 830 062 737 116 136 11 00 198 298 317 359 427 018 023 025 027 034
AS1 A, 20 330 028 499 376 1116 292 79 340 232 56 377 370 232 448 678 030 030 018 039 0.60
An 45 346 029 490  4.00 496 293 148 341 170 48 38 379 28 419 748 032 032 025 036 065
Ans 68 297 026 500 380 1700 264 161 393 140 42 306 28 221 347 593 025 024 019 030 055
AS2 A, 20 924 067 503 289 914 184 139 392 211 70 98 970 753 877 1428 068 069 052 063 1.01
An 45 738 052 496 293 1810 177 159 428 193 43 801 752 681 924 1268 056 052 047 068 088
AS3 An 15 938 066 554 379 926 244 239 328 141 44 1083 983 834 1043 1228 078 068 058 074 091
An 35 590 043 526 308 4310 186 194 377 173 69 715 567 516 795 1001 052 042 037 060 0.72

Dry (Carhuaz)

Ls1 An 22 362 033 521 372 895 218 289 356 98 36 435 359 387 327 38 039 034 034 032 037
Az 42 234 025 511 599 718 488 169 237 81 25 215 233 239 243 260 026 027 027 027 028
B, 56 199 024 502 735 1048 634 139 179 40 09 182 196 195 205 261 027 025 026 025 030
LS2 An 21 295 032 58 6.8 953 491 220 225 50 13 28 307 311 301 38 033 034 035 034 044
Az 34 139 020 558 6.72 713 553 193 205 37 11 122 135 134 145 192 021 021 022 020 027
By 54 077 017 574 17.70 000 662 170 137 23 08 064 071 072 094 101 017 018 017 019 020
LS3 An 21 429 040 502 500 689 372 212 300 90 24 398 377 469 467 470 039 037 044 045 048
An 42 262 027 495 443 1521 299 254 346 77 24 279 260 271 258 348 031 029 028 026 0.38
Ans 62 205 024 511 452 1189 286 336 302 58 18 203 202 205 211 270 025 026 024 026 031
By 73 169 022 525 444 2256 283 307 341 54 14 172 174 174 209 227 023 023 022 025 030
AS1 An 19 727 054 549 162 5795 73 92 431 275 128 718 697 562 769 897 046 051 043 063 076
An 44 666 048 526 243 4445 144 126 388 212 129 632 525 441 626 893 047 040 033 049 0.70
AS2 An 10 462 032 563 203 5576 83 153 516 208 36 58 541 596 574 645 040 038 038 042 050
AC 15 198 014 58 120 80.25 10 96 649 185 60 269 252 193 280 469 020 019 014 020 035
2Am 60 440 031 524 290 3146 163 168 509 136 23 540 431 410 566 641 038 030 029 042 049
AS3 An 19 481 032 48 190 3358 109 42 502 242 100 627 560 563 429 896 042 033 035 031 065
An 50 440 030 478 101 7788 16 67 498 279 137 711 517 698 504 824 047 035 043 037 063

LS: limestone soil, AS: acid igneous rock soil, Wet: the wet site, Dry: the dry site, MWD: mean weight diameter, LM: large macroaggregates (=2 mm), W: weight percentage, C: organic carbon content,
N: nitrogen content, -5: fractions >5 mm, -4: fraction 2-5 mm, -3: fraction 0.25-2 mm, -2: fraction 0.063-0.25 mm, -1: fraction <0.063 mm.



Table S2 SOC concentrations and bulk densities every 10 cm.

Depth SOC content  Bulk density  Bulk density Depth SOC content  Bulk density  Bulk density Depth SOC content  Bulk density  Bulk density
corrected for corrected for corrected for
stones stones stones

cm % gcm? gem? cm % gcm? gcm? cm % gcm? gem?

Wet-LS1 Wet-LS2 Wet-LS3

10 14.69 0.51 0.51 10 13.72 0.75 0.75 10 11.33 0.71 0.71

20 13.46 0.58 0.58 20 14.41 0.78 0.78 20 9.56 0.78 0.78

30 10.18 0.76 0.75 30 11.43 0.84 0.84 30 9.33 0.76 0.75

40 6.48 0.89 0.88 40 8.99 0.87 0.87 40 6.22 0.89 0.89

50 5.29 1.02 1.01 50 6.45 0.99 0.98 50 431 1.06 1.05

60 3.33 1.14 1.10 60 3.28 1.19 0.70 60 2.25 1.28 1.27

70 1.00 1.37 1.32

Average 891 0.82 0.81 Average 8.47 0.97 0.89 Average 7.17 0.91 0.91

Wet-AS1 Wet-AS2 Wet-AS3

10 3.84 1.16 1.09 10 8.97 0.78 0.77 10 9.57 0.73 0.71

20 3.34 1.15 1.13 20 8.81 0.75 0.75 20 7.43 0.80 0.72

30 3.93 1.09 1.09 30 7.37 0.85 0.78 30 5.70 0.87 0.82

40 411 0.99 0.99 40 497 0.83 0.65 40 5.14 0.84 0.77

50 3.23 1.16 091 50 0.95 1.05 0.50 50 0.55 1.16 1.09

60 2.74 1.08 1.01

70 1.67 1.05 0.85

Average  3.27 1.10 1.01 Average 6.21 0.85 0.69 Average 5.68 0.88 0.82

Dry-LS1 Dry-LS2 Dry-LS3

10 495 0.96 0.94 10 4.08 1.08 0.97 10 5.05 0.95 0.92

20 2.56 1.01 0.97 20 2.14 1.07 1.02 20 3.34 1.08 1.05

30 2.32 0.99 0.96 30 151 1.16 1.09 30 2.78 1.09 1.05

40 217 1.08 1.08 40 0.99 1.29 1.21 40 2.38 1.07 1.03

50 1.96 1.04 1.01 50 0.57 1.28 1.28 50 211 111 1.08

60 1.47 1.22 1.19 60 0.66 1.25 1.25 60 2.09 1.16 1.09

70 1.69 1.19 1.15

Average 2.57 1.05 1.03 Average 1.66 1.19 1.14 Average 2.78 1.09 1.05

Dry-AS1 Dry-AS2 Dry-AS3

10 6.88 0.74 0.48 10 5.19 0.73 0.68 10 4.88 0.99 0.85

20 5.46 0.87 0.64 20 2.78 1.13 0.89 20 4.77 0.70 0.62

30 5.37 0.78 0.74 30 3.48 1.04 0.74 30 4.88 0.72 0.69

40 2.29 0.96 0.75 40 431 0.81 0.73 40 5.45 0.78 0.69

50 091 1.21 1.18 50 4.08 0.84 0.78 50 4.48 1.09 0.77

60 0.98 1.28 1.25 60 4.59 1.03 0.77

70 0.51 1.59 1.25
Average 3.65 0.97 0.84 Average 3.56 1.03 0.83 Average 4.89 0.86 0.72

Wet: the wet site, Dry: the dry stie, LS: limestone soil, AS: acidic igneous bedrock soils
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Fig. S1 Mean weight diameters (MWD) of soil horizons and properties of aggregate size fractions. N=3 for each horizon. Arrows indicate decreasing aggregate sizes. Wet: the wet site, Dry: the dry
site, LS: limestone soil, AS: acid igneous rock soil, A: A horizons, B: B horizons, fraction OC content: organic carbon contents of aggregate-size fractions.
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Fig. S2 Relative abundances of o, ®-dioic acids (DA), ®-hydroxyl alkanoic acid (o-HA) and long-chain fatty acids (FA) in aggregate fractions before the incubation. Pyrolysis-gas
chromatography / mass spectrometry (GC/MS) was applied to estimate the molecular composition of the soil organic matter. Briefly, milled soil samples were hydrolyzed and methylated using tetra-
methyl-ammonium hydroxide (25 % in water). Afterward, a Curie-point pyrolyzer was used for sample pyrolysis. Helium was used as the carrier gas. Initial temperature was kept at 40 °C for 1 min,
followed by heating at the rate of 7 °C min™ until 320 °C sustaining for 15 min. The products of the pyrolysis were analyzed by the GC/MS system. Relative abundance of each compound was
calculated as the peak area of the compound divided by the sum of peak areas of all identified compounds. Wet: the wet site, Dry: the dry site, LS: limestone soil, AS: acid igneous rock soil, A: A
horizons, B: B horizons, LM: large macroaggregates (>2 mm), SM: small macroaggregates (0.25-2 mm).
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Fig. S3 Principal component analysis indicating changes in organic matter chemical composition after a 76-day incubation. DA: o, o-dioic acid, ®-HA: o-hydroxyl
alkanoic acid, Alkyl: n-alkanes and n-alkenes, Ps: polysaccharides, N: nitrogen containing compounds, FA<20 Sat: saturated fatty acids with <20 carbon atoms, FA Uns:
unsaturated fatty acids, FA20-32: saturated fatty acids with 20-32 carbon atoms, Wet: the wet site, Dry: the dry site, LS: limestone soil, AS: acid igneous rock soil, A: A horizon, B:
B horizon. Arrows in solid line mean relative abundance change after incubation of intact aggregates; arrows in dotted line mean relative abundance change after incubation of
crushed aggregates. Pyrolysis-gas chromatography / mass spectrometry (GC/MS) analysis was applied for the organic matter molecular composition. The analysis is described in
Fig. S2.



