Appendix Table 1. Texture and chemistry of natural and ag

ricultural soils*

Depth IGSN Sand Silt Clay Texture Water soluble fraction (EC in ds/m; concentrations in mg/kg soil; charge in meq/kg soil; SAR in mmole/L"*) Acetic acid leachable fraction (mg/kg soil)
cm % % % pH EC  Mg®  ca”  Na® K s o so” PO” NO;, SAR B P V Fe Zn As Pb | Ca Mg Sr B p V Fe Zn As Pb
Natural Site: Fabens
0-20 IEELP002V 95 3 2 Fine Sand 6.6 0.1 129 120 0 214 0 39 18 3 0 0.05 0.59 0.03 0.11 0.10 0.00 0.02] 3970 134 11 0.00 51.8 0.01 3 1.9 0.13 0.70
20-40 IEELPO0O2W 80 13 7 Loamy Fine Sand| 8.3 0.8 219 232 218 233 1 215 194 6 1 1.14 1.16 211 070 0.12 0.14 0.01 | 28119 506 44 0.00 33.6 0.05 3 41 111 1.23
40-60 IEELP002X 57 38 5 Sandy Loam 7.9 5.1 194 1116 2208 218 7 379 7234 20 9 546 0.00 150 0.03 0.18 0.19 0.01 | 27681 830 72 7.87 169 0.12 2 6.2 209 1.03
60-71 1EELP002Y 51 42 7 Loam 7.5 5.6 226 1541 2434 234 9 391 8980 18 9 6.46 0.00 1.28 0.05 023 0.18 0.01| 21537 593 31 8.18 415 0.08 2 0.0 1.84 0.60
71-81 IEELP002Z 49 43 8 Loam 7.4 6.1 214 1364 2699 213 8 449 8922 23 10 4.84 0.00 0.86 0.04 0.09 0.14 0.01]| 23936 602 36 7.13  43.1 0.06 2 0.0 1.65 0.58
81-90 IEELP0030 43 51 6 Silt Loam 7.6 6.0 236 1519 2861 233 8 493 9426 28 10 449 0.00 0.67 0.04 0.13 0.12 0.00 8.56 59.9 0.04 2 0.0 1.63 0.53
90-99 IEELP0031 42 53 6 Silt Loam 7.5 6.2 230 1466 3007 221 8 550 9503 19 11 432 0.00 0.50 0.04 0.07 0.09 0.00 6.39 703 0.03 2 0.0 136 0.52
99-109 IEELP0032 40 58 3 Silt Loam 7.1 6.0 232 1453 2817 225 8 522 9236 22 10 3.73 0.00 041 0.03 0.12 0.08 0.00 | 24882 594 32 9.02 344 0.03 2 3.1 122 085
Pecan Fine soil profile
0-10 IEELP0001 37 50 13 silt loam 7.3 1.8 180 1103 364 4 9 262 2456 11 167 2 0.54 147 0.02 0.05 0.18 0.02 0.00]| 23093 959 66 425 703 236 217 207 0.75 1.55
10-20  IEELP0002 36 49 15 loam 7.4 2.9 240 1636 473 4 15 373 4363 9 209 2 0.48 098 0.02 0.04 0.17 0.02 0.00| 26895 1275 98 3.19 669 0.16 102 123 093 1.84
20-30 TEELP0003 32 63 6 silt loam 7.5 23 235 1075 522 4 11 335 3391 10 77 2 0.54 0.81 0.01 0.03 0.12 0.02 0.00| 28474 1268 89 322 82.0 0.05 8 10.1 1.10 1.65
30-40  IEELP0004 35 57 8 silt loam 7.6 23 221 843 612 3 9 452 3190 5 43 3 0.54 0.24 0.01 0.01 0.15 0.01 0.02] 28667 1570 114 2.94 893 0.04 8 10,6 1.14 1.76
40-50  IEELP0005 32 55 14 silt loam 7.6 2.8 266 1076 941 4 12 506 3845 0 41 4 0.63 039 0.01 0.02 038 0.01 0.00| 26986 1042 89 328 518 0.04 10 104 0098 1.68
50-60  IEELP0006 52 40 8 loam 7.7 1.2 137 331 499 3 3 370 1241 0 37 3 0.52 0.39 0.01 0.00 0.07 0.0 0.00]| 25075 661 62 1.93 437 0.05 21 102 0.78 1.63
60-70  IEELP0007 30 46 25 loam 7.8 2.3 195 653 955 3 7 589 2675 0 67 5 0.69 0.49 0.01 0.00 0.17 0.02 0.00 | 25906 1238 96 426 64.1 0.04 7 1.1 1.28 1.67
70-84  IEELP0008 24 51 26 silt loam 7.6 3.7 285 1194 1144 4 14 782 4967 0 77 4 0.80 0.25 0.01 0.02 0.12 0.01 0.02| 27574 1306 99 489 544 0.04 8 122 099 1.66
84-90  IEELP0009 6 52 43 Silty Clay 7.5 33 205 627 1511 3 7 1041 3620 0 81 8 0.87 0.47 0.01 0.00 0.08 0.01 0.00]| 26521 1905 122 494 276 0.04 17 119 062 1.56
90-100 IEELPO00A 1 50 49 Silty Clay 7.8 2.8 148 355 1404 3 3 991 2412 0 75 9 0.80 0.63 0.01 0.00 0.09 0.01 0.00| 28998 2027 137 4.88 22.6 0.03 9 1.5 0.63 1.19
100-110 IEELP000B 1 24 75 Clay 7.6 3.0 149 358 1508 3 3 1231 2463 0 110 10 0.78 0.77 0.01 0.00 0.00 0.01 0.00]| 28259 2006 136 395 245 0.04 8 11.7 0.61 1.35
110-120 IEELP000C 1 39 o6l Clay 7.7 33 160 410 1733 3 4 1235 2837 0 97 11 0.79 0.52 0.02 0.00 0.00 0.02 0.00| 27328 1819 129 4.08 256 0.04 6 10.8 0.65 1.14
120-130 IEELP000D 1 48 51 Silty Clay 7.7 3.6 175 487 1696 3 5 1239 3259 9 109 10 0.76 0.79 0.02 0.00 0.24 0.02 0.00| 27337 1939 136 3.87 36.7 0.05 9 9.7 080 1.17
130-140 IEELPOOOE 1 68 31 Silty Clay Loam | 7.8 3.5 165 412 1828 3 4 1430 2795 0 114 11 0.74 0.66 0.03 0.00 0.19 0.03 0.02| 30163 1663 138 349 219 0.08 8 12.8 1.09 1.90
140-150 TEELPOOOF 31 61 8 Silt Loam 7.7 1.7 130 296 712 3 2 853 1112 0 77 5 0.60 0.38 0.03 0.00 0.14 0.03 0.00]| 17190 397 51 0.00 204 0.13 26 9.0 0.87 1.89
150-160 IEELP000G 66 29 5 Sandy Loam 7.8 1.6 128 301 752 3 2 814 1068 0 75 5 0.53 0.34 0.03 0.00 0.08 0.02 0.01] 25130 612 57 0.00 36.5 0.09 37 7.1 0.65 1.41
160-170 IEELPOOOH 49 39 12 Loam 7.6 1.8 132 285 930 3 2 980 1123 0 72 7 0.55 0.40 0.04 0.00 021 0.03 0.00| 31540 688 86 0.00 264 0.13 57 82 075 1.68
170-180 TEELPO00OI 49 48 4 Sandy Loam 7.4 1.9 130 297 907 3 2 959 1176 0 64 6 0.51 0.38 0.04 0.00 0.00 0.03 0.00| 30824 668 75 1.62 205 0.10 45 72 0.61 1.36
180-190 IEELP000J 74 24 1 Loamy FineSand| 7.5 1.7 123 260 689 3 2 915 1094 0 54 5 0.62 034 0.03 0.00 0.00 0.03 0.01| 24728 554 46 1.80 302 0.2 65 6.8 0.66 131
190-200 IEELPOOOK 78 13 9 Sandy Loam 7.4 1.5 114 211 683 3 1 750 856 0 45 5 0.45 0.71 0.05 0.00 0.08 0.03 0.02| 22731 525 40 141 337 0.17 62 6.5 0.58 1.30
200-210 IEELPOOOL 80 14 6 Loamy Fine Sand| 7.3 1.3 117 236 583 3 1 579 876 0 38 4 0.46 0.68 0.06 0.00 0.00 0.03 0.01| 21488 495 35 1.76 393 0.17 42 6.7 056 135
210-220 IEELPOOOM 78 19 3  Loamy Fine Sand| 7.3 1.4 119 251 556 3 1 586 1023 0 32 4 0.48 0.51 0.10 0.00 0.00 0.02 0.00| 22370 499 39 1.61 383 1.10 28 6.7 0.55 1.50
220-230 IEELPOOON 76 22 2 Loamy Fine Sand| 7.3 1.5 123 264 627 3 2 613 1140 0 1 5 0.65 043 0.08 0.00 0.13 0.02 0.02] 21036 538 35 2.09 352 192 48 72 0.60 1.68
230-240 IEELP000O 78 18 4 Loamy Fine Sand| 7.5 2.1 172 702 621 3 6 526 2292 0 1 3 0.57 035 0.06 0.00 0.19 0.03 0.00| 18281 501 28 1.64 338 202 88 7.4 059 1.67
240-250 IEELPOOOP 84 15 1 Loamy Fine Sand | 7.2 1.2 115 255 529 3 1 458 934 0 1 4 0.49 0.00 0.04 0.00 0.00 0.02 0.00| 18228 482 28 1.57 33.0 203 122 7.1 057 1.57
250-260 IEELP000Q 84 10 5 Loamy Fine Sand| 7.3 1.2 117 259 365 3 2 454 878 0 1 3 039 032 0.03 0.00 0.00 0.01 0.01| 14697 390 22 122 386 136 119 6.5 044 134
260-270 TEELPOOOR 86 13 2 Loamy Fine Sand| 7.4 1.3 124 298 474 3 2 591 969 0 28 3 0.33 0.41 0.02 0.00 0.00 0.0 0.00]| 16012 483 29 1.30 86.5 0.33 59 59 041 1.04
270-280 IEELP000S 92 7 1 Fine Sand 7.5 1.0 114 237 365 3 1 416 796 0 1 3 0.28 0.36 0.02 0.00 0.00 0.01 0.01] 14273 378 20 0.00 435 0.82 136 49 035 099
280-290 IEELPOOOT 94 6 0 Fine Sand 7.2 1.0 113 225 282 3 1 390 723 0 1 2 0.25 0.00 0.01 0.00 0.00 0.01 0.01| 12428 338 15 0.00 40.5 075 123 45 032 084
Pecan Coarse soil profile
0-10  IEELPOOOU 44 45 11 Loam 7.2 0.5 1 8 15 3 0 15 3 0 8 1 1.24 332 0.04 0.02 0.00 0.03 0.02]| 16541 472 46 6.96 396.1 1.14 2279 28.0 1.43 0098
10-20  IEELPOOOV 53 40 7 Sandy Loam 7.2 0.4 3 34 121 16 0 121 16 0 34 3 0.63 2.02 0.05 0.00 0.00 0.05 0.00]| 16223 468 41 5.50 1582 0.06 21 140 130 1.27
20-30 IEELPOOOW 53 41 6 Sandy Loam 7.4 0.5 2 32 147 15 0 147 15 0 32 4 0.45 276 0.05 0.01 0.00 0.06 0.00| 20463 596 57 3.77 149.6 0.03 7 107 1.14 125
30-40 IEELP000X 50 39 11 Loam 7.3 0.6 9 84 263 29 1 263 29 1 84 4 038 1.25 0.04 0.00 0.00 0.07 0.00| 8434 247 14 3.62 133.7 0.04 6 10.7 1.59 1.20
40-50 IEELPO00Y 70 19 11 Sandy Loam 7.3 0.5 3 35 137 15 0 137 15 0 35 3 0.24 1.10 0.06 0.00 0.00 0.06 0.01] 13683 359 28 2.53 117.8 0.03 8 79 123 087
50-60 IEELP000Z 71 26 3 Sandy Loam 7.4 0.8 19 149 318 40 1 318 40 1 149 4 0.24 0.63 0.04 0.00 0.00 0.05 0.00| 11250 306 21 237 843 0.04 10 82 094 093
60-70  IEELP0010 76 20 3 Loamy Fine Sand| 7.3 0.7 14 115 314 37 1 314 37 1 115 4 0.27 0.64 0.05 0.00 0.00 0.06 0.00| 9851 283 18 297 97.7 0.04 8 8.1 1.15 0.90
70-84 IEELP0O011 86 6 8 Loamy FineSand| 7.0 0.3 4 64 150 18 1 150 18 1 64 3 0.17 0.69 0.06 0.00 0.00 0.06 0.00| 7834 250 12 138 76.6 0.04 14 5.6 0.66 0.70
84-90  IEELP0012 87 9 4 Loamy Fine Sand| 7.2 0.7 19 147 286 40 1 286 40 1 147 3 0.17 0.43 0.04 0.00 0.00 0.05 0.00| 7037 256 10 1.55 78.2 0.05 11 51 072 0.73
90-100 IEELP0013 92 5 2 Fine Sand 6.9 0.5 10 82 141 18 1 141 18 1 82 2 0.15 0.81 0.04 0.00 0.00 0.04 0.00]| 7344 227 12 1.09 559 0.07 18 4.1 049 0.64
100-110 IEELP0014 75 24 1 Loamy Fine Sand| 7.1 0.5 11 85 150 23 1 150 23 1 85 2 0.19 0.54 0.02 0.03 0.00 0.04 0.00| 15106 447 36 1.10  65.8 0.11 10 55 0.53 0.70
110-120 IEELPO01S 64 9 28 Sandy Clay Loam| 7.3 1.1 36 162 423 49 2 423 49 2 162 5 0.50 043 0.04 022 0.13 0.05 0.00| 16883 488 41 2.28 107.0 0.04 6 7.5 135 0.90
120-130 IEELP0016 67 10 23 Sandy Clay Loam| 7.6 2.8 180 647 1456 127 10 1456 127 10 647 8 0.50 031 0.04 0.00 0.00 0.06 0.00]| 12161 329 24 2.50 105.5 0.05 7 7.7 146 0.98
130-140 IEELP0017 84 14 2 Loamy Fine Sand| 7.6 1.0 45 230 543 58 3 543 58 3 230 5 0.48 0.38 0.04 0.02 0.00 0.05 0.00| 8389 246 16 232 129.8 0.07 7 7.1 122 0.5
140-150 1EELP0018 87 11 2 Fine Sand 7.3 0.8 34 187 419 41 2 419 41 2 187 4 0.25 031 0.04 0.00 0.00 0.03 0.00| 4772 142 8 127 623 0.14 8 44 052 055
150-160 IEELP0019 95 3 2 Fine Sand 7.4 0.5 18 118 180 23 1 180 23 1 118 2 021 0.70 0.06 0.11 0.00 0.04 0.00| 5029 136 8 093 716 0.13 9 42 044 047
160-170 IEELPOOIA 97 3 0 Fine Sand 7.1 0.3 9 65 152 19 1 152 19 1 65 3 0.14 046 0.06 0.00 0.00 0.04 0.00| 4012 99 6 095 67.9 0.30 15 3.5 042 049
170-180 IEELPOOIB 97 2 1 Fine Sand 7.1 0.3 6 56 125 13 1 125 13 1 56 2 0.09 0.83 0.04 0.10 0.00 0.04 0.00| 3841 87 6 0.00 68.5 0.58 30 3.5 034 041
180-190 IEELPO0IC 97 1 1 Fine Sand 7.0 0.4 6 50 177 12 0 177 12 0 50 4 0.12 0.70 0.05 0.00 0.00 0.03 0.00| 4325 96 7 0.00 63.8 0.62 29 29 033 0.40
190-200 IEELPO0ID 97 2 1 Fine Sand 7.0 0.3 2 32 167 17 0 167 17 0 32 4 025 1.55 0.16 0.05 0.00 0.05 0.00| 4520 96 7 0.90 788 1.33 17 4.1 032 049
200-210 TEELPOOIE 97 1 2 Fine Sand 7.3 0.4 2 35 211 21 0 211 21 0 35 5 0.25 124 0.11 0.13 0.00 0.05 0.00| 5769 123 9 0.00 77.1 0.87 21 3.8 030 0.35
210-220 IEELPOOIF 97 1 2 Fine Sand 7.2 0.5 6 46 301 27 1 301 27 1 46 6 0.32 145 0.05 0.03 0.00 0.04 0.00| 5788 164 8 096 644 0.59 15 4.1 029 041
220-230 IEELPO0OIG 91 7 2 Fine Sand 7.1 0.6 7 51 253 20 1 253 20 1 51 5 039 1.37 0.04 0.09 0.00 0.04 0.00| 6574 166 7 1.17 754 0.51 15 46 032 044
230-240 IEELPOOIH 92 1 7 Fine Sand 7.0 0.7 12 90 361 23 1 361 23 1 90 5 0.36 0.78 0.04 0.02 0.00 0.03 0.00| 6033 160 6 0.99 77.3 0.67 20 3.7 033 0.51
240-250 I1EELPOOII 96 0 4 Fine Sand 7.0 0.5 7 70 274 22 1 274 22 1 70 5 031 1.20 0.05 0.00 0.00 0.03 0.00]| 5151 124 5 0.94 684 048 25 54 036 0.52
250-260 IEELP001J 97 2 1 Fine Sand 7.0 0.7 10 90 227 17 1 227 17 1 90 4 0.23 124 0.05 0.05 0.00 0.03 0.00 0.00 63.0 0.56 27 4.1 032 044

* Soil texture, pH and concentrations of major elements in water leachable and acetic acid leachable fractions of soils are reported in Ortitz and Jin (2021).




Appendix Table 2. Elemental chemistry of water samples collected from the pecan orchard*

+

Water | Sample pH EC NOy PO,” CI SO, Ca®* K Mg™ Na* Si Sr B P V Fe Zn As Pb
Type Date puS/cm ppm ppm ppm _ppm _ ppm ppm ppm _ ppm ppm ppm ppb ppb ppb ppb  ppb ppb ppb
5/23/18 851 1043 113 23 116 175 73 106 9.7 132 75 08 235 890 85 6.3 186 48 0.2

6/13/18 8.42 861 48 1.1 82 150 67 85 178 102 87 0.7 192 574 9.8 6.4 6.6 48 04

6/30/18 8.63 1106 84 1.7 120 186 77 9.1 102 135 10.0 09 227 842 76 5.9 70 54 02

Irrigation: | 7/16/18 8.48 842 49 09 79 138 63 79 7.1 9 87 0.7 177 497 83 52 0 48 0.
River Water | g/3/18 855 1110 7.1 08 120 192 79 87 107 136 94 09 232 646 94 6.1 111 58 03
8/26/18 842 988 65 09 105 167 69 87 93 122 94 08 208 575 10.1 6.3 112 58 0.7

9/15/18 896 1184 65 1.0 144 195 74 95 111 154 91 1.0 261 716 11.1 54 0 6.5 0.2

10/8/18 8.64 2070 383 4.5 354 348 89 165 17.0 340 117 14 476 2646 13.6 114 125 79 03

Irrigation: 3/23/19 509 134 0.2 14.3 0 3.6 6.6
Ground Water [ 4/26/19 7.34 3010 498 119 1.0 15.0 0 34 8.1
9/9/18 8.12 1439 92 52 139 282 148 244 124 154 17.0 1.5 1283 1052 284 59.8 809 499 46

Soil Water | 10/2/18 871 1690 68.6 45 199 283 171 285 185 192 152 1.8 1265 656 34.1 71.6 427 487 02
(15 cm) 11/6/18 101.2 1.2 728 1311 561 43.6 909 612 229 62 1125 744 29.0 59.1 201.1 479 0
5/9/19 841 1828 22 1427 00 77 0

Soil Water | 9/9/18 7.89 2910 2127 114 312 695 356 443 394 318 21.6 4.1 443 2435 154 139 434 158 1.2
(30 cm) 10/2/18 7.88 2600 1147 6.6 306 549 286 381 32.7 308 19.6 3.3 401 2188 100 146 61.7 16.0 0.8
9/9/18 259.0 3.6 743 1399 524 548 940 630 302 6.0 861 2295 199 335 443 159 0.3

Soil Water | 10/2/18 5482 0.4 825 1534 609 499 102.6 687 288 69 899 697 193 358 411 7.1 04
(60 cm) 11/6/18 7.92 4820 2684 43 423 576 742 858 215 334 430 140 0
5/9/19 708 847 21.7 28.1 0.0 156 0

Soil Water 9/9/18 8.11 4630 1919 1.6 1952 3103 1007 89.4 2389 1568 254 13.1 743 5536 5.8 37.5 240.0 255 1.0
(120 cm) | 10218 7.83 4310 2547 0.4 2080 3286 1067 90.9 2484 1648 25.6 13.9 675 3509 10.1 41.6 544 19.7 0.4
11/6/18 7.67 4350 4924 0.8 1804 2796 463 2329 106 222 161 144 0

9/9/18 7.76 2770 0.7 02 377 577 193 208 242 404 18.1 2.1 714 0 42 147 66968 14.6 0.8

9/15/18 7.95 3100 20.6 03 360 592 264 27.6 364 418 204 3.1 775 200 149 17.5 6317 209 0.8

Water Well 1 | 10/2/18 7.9 1356 05 02 172 231 82 13.6 4.9 186 151 09 302 108 44 6.1 19704 18.8 6.2
(WW1) 11/6/18 7.52 1506 0.0 0.8 195 264 77 112 2.8 192 154 0.7 340 70 1.6 53 104919 123 45
2/19/19 675 0 22 267 27196 13 0

5/9/19  6.68 486 54 0.1 4299.0 7127 3.0 0

10/3/18 7.97 2260 03 02 166 230 80 14.0 5.1 195 155 09 360 168 85 6.1 6575 199 3.1

Water Well 2 | 11/6/18 795 2600 1.1 05 325 511 211 23.0 379 345 16.8 2.7 561 378 6.0 138 6.0 313 05
(WW2) 2/19/19 378 344 62 104 0 377 0
5/9/19  6.73 3280 418 321 3.7 479 0 310 0

Water Well 3 10/3/18 7.61 2900 14 03 370 552 191 320 563 340 184 3.0 488 197 102 11.4 0 261 0
(WW3) 11/6/18 7.49 3130 05 0.8 381 612 298 30.8 588 369 18.0 3.7 550 434 58 275 0 233 03
2/19/19 738 256 114 259 122 19.0 0

* Concentrations of major elements, pH and EC are analyzed and reported by Ortiz and Jin (2021)



Appendix Table 3A: Concentrations of different trace elements in the fertilizers/amendments

Soil B P \% Fe Zn As Pb Name Loading rates
Amendment mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg Kg/acre/Yr
Fl1 0 668 3 14 68 0 50 K2CO3 6.8
F2 212 968 4 2087 184 1 53 H-85 Potassium 2.26
F3 27 615 3 16 103 0 51 UREA 90.7

F4 23509 665 3 46884 74819 0 54 Triplex micro

F5 145 206890 3 405 0 18 61 Rootex 2.26
F6 11648 71504 5 18615 35128 5 64 Redox Supreme

F7 0 692 1 41 267282 0 63 Triplex Zn

F8 0 140405 63 751 119 9 46 DiKap

Appendix Table 3B: Total accumulation rates of different trace elements in these fertilizers/amendments*

Element B p \Y Fe Zn As Pb
Unit mg/mz/yr mg/rnz/yr mg/mz/yr mg/mz/yr mg/mz/yr mg/mz/yr mg/rnz/yr
Loading rate 0.8 131.0 0.08 1.8 2.5 0.01 13

*These rates are underestimated due to incomplete data from the orchard
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