Table S1. Physiochemical parameters of water quality analyses of Sanghar district (subdistrict Sangahr, Khipro

and Jam Nawaz Ali)

Sample ID pH EC Salin | TDS | NOz2 | NOs; [T.PO4|0.POs| TH | Cl Alk | SO4
ps/cm | ity g/ | mg/L | pg/L | mg/L | mg/L | mg/L. | mg/L| mg/L jmg/L. | mg/L
S1 7.4 2176 1.1 1393 | 1.85 | 2.1 0.86 | 0.25 | 320 | 270 | 280 | 236
S2 7.44 1492 0.7 955 | 329 | 639 | 0.71 | 032 | 260 | 145 | 255 96
S3 7.5 5730 3.1 3667 | 347 | 249 | 0.57 | 0.26 | 788 | 750 | 360 | 762
S4 7.38 1203 0.6 770 | 3.19 | 1.11 | 0.63 | 0.24 | 240 | 130 | 235 90
S5 8.46 424 0.2 271 | 3.15 |1 299 | 0.26 | 0.19 | 120 34 120 28
S6 7.47 2856 1.5 1828 | 3.33 | 2.14 | 0.29 | 0.22 | 430 | 350 | 352 | 448
S7 7.44 2161 1.1 1383 | 3.1 412 | 0.65 | 025 | 320 | 254 | 326 | 220
S8 7.48 2160 1.1 1383 | 3.38 | 143 | 1.07 | 046 | 320 | 260 | 301 234
S9 7.31 2576 1.3 1649 | 3.19 | 1.79 | 0.58 0.3 400 | 310 | 334 | 326
S10 7.84 1265 0.6 810 3.1 1.29 | 0.65 0.5 250 | 136 | 245 135
S11 7.54 1101 0.5 705 | 3.01 | 2.56 | 1.07 | 0.48 | 240 | 132 | 231 88
S12 7.9 531 0.3 340 | 3.15 | 0.69 | 0.6 0.41 160 48 158 27
S13 7.3 2495 1.3 1597 | 3.38 | 2.18 | 0.69 | 0.54 | 340 | 300 | 334 | 240
S14 7.66 2960 1.5 1894 | 296 | 394 | 0.54 | 0.32 | 440 | 378 | 362 | 454
S15 7.39 1252 0.6 801 | 324 | 249 | 0.72 | 0.37 | 260 | 142 | 248 136
S16 6.74 1251 0.6 801 | 324 | 1.82 | 0.71 | 0.35 | 250 | 135 | 244 134
S17 7.85 1813 0.9 1160 | 2.87 | 221 | 0.53 | 0.24 | 260 | 176 | 260 | 202
S18 7.67 1458 0.7 933 | 4.17 | 3.06 | 0.71 | 035 | 260 | 142 | 244 104
S19 8.61 789 0.4 505 | 2.64 | 522 | 053 | 042 | 180 74 208 53
S20 8.22 1763 0.9 1128 | 2.64 | 493 | 0.58 | 0.36 | 280 | 182 | 250 192
S21 7.54 1668 0.8 1068 | 2.5 299 | 0.66 | 056 | 270 | 176 | 248 178
S22 7.96 399 0.2 255 | 2.64 | 3.24 | 0.69 | 0.51 140 28 136 36
S23 7.69 2072 1.1 1326 | 4.75 | 1.68 | 0.62 0.7 310 | 260 | 272 | 226
S24 7.82 2066 1.1 1322 | 324 | 2.03 | 0.83 | 0.66 | 320 | 258 | 268 | 222
S25 8.03 2164 1.1 1385 | 3.47 | 0.65 0.6 0.39 | 340 | 268 | 276 | 230
S26 8.65 424 0.2 271 | 3.52 | 1.68 | 095 | 0.72 | 140 52 146 38
S27 7.45 962 0.5 616 | 2.69 | 1.79 | 1.08 | 0.48 | 220 | 124 | 226 82
S28 8.49 828 0.4 530 | 343 | 143 | 1.15 | 0.75 | 200 78 214 58
S29 8.02 2174 1.1 1391 | 3.15 | 1.68 | 0.72 | 0.68 | 320 | 272 | 290 | 248
S30 7.33 1318 0.7 844 | 352 | 1.72 | 0.65 | 0.59 | 240 | 140 | 252 138
S31 7.64 603 0.3 386 | 3.84 | 271 | 092 | 0.66 | 160 54 164 34
S32 7.32 2960 1.5 1894 | 4.12 | 2.21 | 099 | 0.87 | 380 | 384 | 362 | 448
K1 7.32 1321 0.7 846 | 4.07 | 2.92 | 0.61 0.4 260 | 152 | 258 88
K2 8.29 869 0.4 556 | 4.03 14 | 0.62 | 0.61 | 200 80 218 62
K3 7.57 1169 0.6 748 | 348 | 3.8 0.65 | 0.65 | 240 | 127 | 238 88
K4 7.62 1188 0.6 760 | 454 | 1.33 | 0.57 | 042 | 250 | 138 | 244 96
K5 8.27 2434 1.3 1558 | 458 | 1.29 | 0.73 | 0.72 | 300 | 280 | 306 | 218
K6 7.45 5520 3 3533 | 3.52 | 3.66 | 0.61 | 048 | 700 | 1144 | 790 | 1205
K7 7.41 5710 3.1 3654 | 458 | 3.56 | 1.17 | 1.14 | 800 | 1230 | 820 | 1319
K8 7.5 5500 3 3520 | 4.63 | 2.07 | 0.68 | 0.67 | 680 | 1122 | 785 | 1205
K9 7.71 1628 0.8 1025 | 4.17 | 143 | 1.91 | 0.58 | 280 | 178 | 248 174
K10 7.59 1628 0.8 1042 | 421 | 2.14 | 0.5 0.4 300 | 196 | 270 190
K11 7.63 2234 1.1 1430 | 426 | 2.32 | 0.55 | 0.32 | 360 | 278 | 284 | 218
K12 7.85 600 0.3 384 | 4.12 | 1.26 | 0.67 | 0.65 | 160 50 160 48
K13 7.83 613 0.3 392 4.9 1.5 1.08 | 0.43 180 66 168 62
K14 7.71 975 0.5 624 | 4.69 | 341 0.7 0.6 260 | 130 | 230 86
K15 7.7 1628 0.8 1042 | 3.52 | 3.63 | 0.81 | 0.14 | 280 | 218 | 276 194
K16 7.82 425 0.2 272 | 3.51 | 593 | 041 | 036 | 140 56 148 48
K17 7.84 450 0.2 288 32 | 486 | 0.34 0.3 160 66 162 62
K18 7.58 2335 1.2 1494 | 2.31 | 5.36 | 0.54 0.3 380 | 288 | 298 | 228
K19 8.01 385 0.2 246 | 3.15 1.5 | 246 | 0.26 | 140 40 138 32




K20 7.72 875 0.4 560 | 2.59 | 239 | 238 | 0.62 | 220 | 120 | 240 95
K21 7.95 823 0.4 527 | 4.63 | 479 | 2.85 | 1.15 | 200 | 108 | 220 80
K22 7.67 532 0.3 340 | 6.34 | 3.77 | 2.05 0.6 160 | 45 156 74
K23 8.08 730 0.4 467 | 3.66 | 3.13 | 398 | 0.53 | 180 | 66 216 76
K24 7.24 | 2569 1.3 1644 | 3.15 | 391 | 3.15 | 0.69 | 360 | 280 | 344 | 367
K25 7.73 1166 0.6 746 | 2.08 | 409 | 1.01 | 0.71 | 240 | 146 | 232 | 138
K26 7.86 877 0.4 561 | 2.78 | 3.7 0.9 0.57 | 220 | 124 | 202 | 101
K27 7.64 1002 0.5 641 | 2.04 | 3.63 | 2.48 0.7 240 | 120 | 245 128
K28 8.02 1104 0.5 707 | 0.09 | 2.88 | 447 | 0.72 | 240 | 118 | 173 136
K29 7.82 | 3540 1.9 2266 | 4.12 | 486 | 2.81 | 0.73 | 460 | 290 | 396 | 670
K30 7.96 | 2728 1.4 1746 | 3.66 | 3.8 | 3.47 | 0.73 | 370 | 253 | 301 | 411
J1 7.96 855 0.4 547 | 220 | 1.58 | 274 | 2.72 | 220 | 124 | 206 70
12 7.86 | 2558 1.3 1637 | 350 | 3.29 | 7.76 | 3.07 | 350 | 246 | 298 | 357
13 791 1616 0.8 1034 | 270 | 255 | 479 | 292 | 270 | 176 | 248 | 182
J4 7.6 2536 1.3 1623 | 340 | 3.19 | 3.95 | 3.02 | 340 | 244 | 296 | 346
J5 7.99 | 2798 1.5 1791 | 400 | 2.53 | 3.51 | 2.14 | 400 | 257 | 304 | 415
J6 7.45 399 0.2 255 140 | 2.64 | 4.19 0.9 140 | 44 148 48
7 7.33 346 0.2 221 126 | 3.75 | 324 | 1.05 | 126 | 35 104 43
J8 7.21 1396 0.7 893 | 250 | 338 | 292 | 2.83 | 250 | 130 | 251 146
19 7.84 1009 0.5 646 | 230 | 2.69 | 2.79 | 2.67 | 230 | 88 215 119
J10 7.88 1537 0.8 984 | 260 | 2.73 | 3.06 | 227 | 260 | 148 | 244 | 157
J11 8.03 454 0.2 291 130 | 2.58 | 486 | 2.61 | 130 | 56 150 48
J12 7.91 866 0.4 554 | 216 | 468 | 14 099 | 216 | 124 | 190 74

Table S2. Analyses of essential and trace elements of Sanghar district (subdistrict Sangahr, Khipro and Jam

Nawaz Ali).

SID Na K Ca Mg | Mn As Fe Co Cu Ni | Pb | Cd F Cr

mg/L |mg/L | mg/L | mg/L| pug/L | mg/L | pg/L | pg/l | ug/l | pg/l | pg/L | ug/l|mg/L| ug/L
S1 218 50 116 30 47 0.005 20.7 37.9 49 129 | 7.7 4.7 | 1.88 | 37
52 124 11 96 20 70 0 19.2 33.6 53 10.9 0 29 1.3 67
S3 390 102 272 102 79 0 115.8 14.6 0 969 | 69 | 247 | 8.89 0
54 115 11 90 15 23 0 256.3 9.8 16.7 | 374 | 8.8 21 | 045 | 39
S5 26 5 44 10 45 0.025 62.8 15.9 88.5 0 7.1 1.1 | 022 | 45
S6 260 24 120 130 49 0 13.3 33.9 43 76.7 | 44 | 243 | 644 | 53
S7 210 18 108 50 14 0 28.9 42.8 59 | 869 | 108 | 119 | 4.1 0
S8 212 22 110 45 11 0 56.4 16.7 89.7 | 55.1 | 89 8.9 3.9 63
S9 244 23 129 78 17 0 90.3 27.1 1.7 112 0 2.3 4.8 55
S10 120 18 88 30 6 0.005 2.5 12.6 7.8 924 | 347 | 26 | 089 | 41
S11 105 9 86 25 25 0.01 1.9 13.2 0 153 | 124 | 1.8 | 057 | 71
S12 26 6 56 16 30 0.005 33 36.4 53 197 | 7.3 1.2 | 0.88 | 96
513 226 34 116 50 103 0 50.9 23.7 42 55.7 | 64 | 114 | 6.7 0
S14 286 32 128 120 65 0 12.5 23.9 5.1 952 | 345 | 189 | 10.7 | 42
515 112 14 89 38 45 0.005 26.4 40.4 5.8 116 | 7.8 25 | 075 | 48
S16 110 16 86 35 76 0.005 9.7 25.3 111.2 | 534 | 84 23 | 073 | 31
517 201 26 98 15 35 0.005 42 17.9 972 | 45.7 | 295 | 9.8 22 52
S18 118 8 96 20 23 0 31.3 34.9 4.3 0 4.3 23 | 0.86 0
S19 62 8 66 15 11 0.025 11.8 33.9 53 155 | 279 | 1.1 | 0.32 0
S20 182 16 100 26 65 0.01 20 38.5 6.9 16 | 74 | 53 | 378 | 69
521 174 15 98 25 16 0 8.5 16.4 4.3 126 | 59 4.2 2.1 0
522 22 5 44 12 11 0.005 9.8 25.3 7.2 347 | 7.7 09 | 022 | 43
523 212 32 106 45 21 0 20.1 35.2 0 147 | 634 | 125 | 39 35
S24 200 26 108 50 10 0 13.2 24.7 564 | 119 | 57 | 86 4 83
525 216 38 110 28 65 0.005 153 28 102 56.4 0 7.3 53 | 63.6




526 24 6 46 25 80 0.025 8.9 21.4 4.5 612 | 443 | 1.2 | 0.21 72
527 86 16 80 20 19 0 44 13.5 0 248 | 7.8 1.3 | 042 | 58.3
528 68 11 74 15 15 0 12.3 29.7 108.7 | 14.6 | 8.7 19 | 033 | 47
529 219 28.5 112 40 9 0.005 6.9 22.3 3.6 124 | 154 | 6.8 2.7 87
530 128 28 90 15 282 0.01 59 21 2.1 276 | 8.7 27 | 044 | 514
531 32 5 58 14 77 0 103.6 29.8 103.7 | 63.2 0 1.1 | 0.32 | 445
532 296 28 120 80 27 0.005 20.7 36.1 6.3 364 | 8.7 99 | 374 | 65
K1 128 11 96 20 87 0.005 24 13.6 0 163 | 7.3 0 1.7 | 0.87
K2 72 9 76 10 3 0 6.5 22.7 3.9 332 | 88 89 14 | 0.33
K3 106 8 86 25 14 0 11.8 329 6.4 89.6 | 3.1 0 1.7 | 0.56
K4 108 10 88 30 32 0 12.9 30.8 7.9 335 | 82 | 154 | 14 | 0.63
K5 216 18 104 40 8 0 3.9 14.6 11.8 89 0 53 49 3.7
K6 1345 101 244 90 14 0 1.2 11.9 7.3 93 | 38.9 9 26.2 | 169
K7 1349 103 260 149 88 0 38.1 35.3 6.7 338 | 79 46 | 225 | 18
K8 1342 99 240 80 15 0 18.5 423 7.3 92.6 | 33.6 | 25 189 | 16
K9 160 16 100 30 40 0 5.6 16.7 80.7 | 769 | 332 | 102 | 54 1.5
K10 162 18 102 45 29 0 18.1 23.8 4.2 13.8 | 66.2 | 80.6 3 1.3
K11 210 14 124 50 10 0 12.4 243 0 158 | 6.3 0 6.7 | 3.22
K12 30 11 58 15 15 0 1.9 10.9 9.6 135 | 8.3 77 1.7 | 0.73
K13 34 16 62 25 79 0 46.9 13.6 1132 | 514 | 89 0 1.6 | 0.22
K14 98 10.5 96 20 23 0 10.2 26.4 6.6 88.9 | 324 0 25 | 098
K15 170 24 96 40 10 0 6.4 229 53 135 | 79 95 7.6 | 3.98
K16 26 6 46 25 6 0 2.5 21 29 224 | 71 107 | 045 | 0.12
K17 26 6 48 40 34 0.025 9.9 26.8 52 145 | 7.6 31 05 | 0.38
K18 212 16 130 55 40 0 17.2 48.3 7.5 345 | 87 49 112 | 5.1
K19 22 5 49 18 45 0.025 20 38.5 6.9 16 74 27 09 | 011
K20 73 34 78 25 3 0 8.5 16.4 4.3 126 | 5.9 40 22 | 045
K21 72 32 72 20 15 0 9.8 25.3 7.2 347 | 7.7 10 1.9 | 0.55
K22 48 7 58 15 30 0.005 20.1 35.2 0 147 | 634 | 39 1.3 | 0.23
K23 69 9 64 20 11 0.025 13.2 24.7 564 | 119 | 5.7 35 21 | 043
K24 240 13 128 40 103 0 153 28 102 56.4 0 44 9.2 8.1
K25 96 10 86 26 76 0.005 8.9 21.4 4.5 612 | 443 | 11 23 | 0.76
K26 64 8 79 22 3 0 44 13.5 0 248 | 7.8 21 1.6 | 0.56
K27 98 10.5 86 24 23 0 12.3 29.7 108.7 | 14.6 | 8.7 62 1.9 0.6
K28 86 9 85 28 76 0.005 6.9 223 3.6 124 | 154 | 38 28 | 0.72
K29 310 28 160 60 8 0 17.2 48.3 7.5 345 | 87 67 | 248 | 109
K30 266 18 130 45 7 0 1.9 13.2 0 153 | 123 0 10.1 | 6.8
J1 72 32 80 21 15 0 33 36.4 53 197 | 7.3 22 | 065 | 94
]2 240 14 125 38 7 0 50.9 23.7 42 55.7 | 6.4 8.1 6.7 0
J3 168 14 97 28 16 0 12.5 23.9 5.1 952 | 345 | 7.7 1.5 0
J4 238 11 121 38 7 0 26.4 40.4 5.8 116 | 7.8 7.2 43 | 628
J5 272 16 140 50 7 0 9.7 25.3 1112 | 534 | 84 79 52 9
J6 40 11 50 14 11 0.005 4.2 17.9 97.2 | 457 | 295 | 0.71 | 0.21 | 36
J7 20 5 45 13 80 0.025 31.3 34.9 4.3 0 4.3 06 | 011 | 86
J8 101 11 87 32 87 0.005 11.8 33.9 53 155 | 279 | 1.7 | 089 | 78
J9 75 14 82 24 19 0 59 21 21 27.6 | 87 19 | 072 | 76
J10 147 12 94 26 23 0 103.6 29.8 103.7 | 63.2 0 2.3 1.2 87
J11 42 6 46 15 34 0.025 20.7 36.1 6.3 364 | 87 | 081 | 012 | 37
J12 64 8 77 23 3 0 24 13.6 0 163 | 7.3 21 | 034 | 67




Table S3. Water quality analyses foe irrigation of Sanghar district (subdistrict Sangahr, Khipro and Jam Nawaz

Ali).
SID KI SAR PI Na%
meq/L Megq/L meq/L Megq/L
S1 1.1 1.6 94 65
52 0.8 1.1 101 54
S3 0.8 1.2 67 57
54 0.9 1.1 103 55
S5 0.4 0.5 101 36
56 0.7 1.9 72 53
S7 1.0 1.7 94 59
S8 1.0 1.7 92 60
59 0.8 1.6 81 56
S10 0.8 1.2 95 54
511 0.7 1.1 96 51
S12 0.3 0.4 98 31
513 1.0 1.7 93 61
S14 0.8 1.9 75 56
515 0.6 1.1 90 50
S16 0.7 1.1 92 51
517 1.4 1.8 103 67
518 0.8 1.1 98 52
519 0.6 0.8 111 46
520 1.1 1.6 95 61
521 1.1 1.5 96 61
522 0.3 0.4 107 33
523 1.0 1.7 89 62
524 0.9 1.6 85 59
525 1.2 1.7 96 65
526 0.2 0.5 88 30
527 0.7 0.9 101 50
528 0.6 0.8 107 47
529 1.1 1.7 92 62
S30 1.0 1.2 106 60
S31 0.3 0.5 103 34
532 1.0 2.1 87 62
K1 47.5 1.2 101 55
K2 42.0 0.8 112 49
K3 43.0 1.1 97 51
K4 41.8 1.1 94 50
K5 53.6 1.8 96 62
K6 75.6 4.8 101 81
K7 70.6 4.5 95 78
K8 76.5 49 102 82
K9 49.6 1.4 92 58
K10 45.9 1.4 88 55
K11 47.8 1.5 84 56
K12 27.7 0.4 99 36
K13 26.7 0.5 87 36
K14 41.2 0.9 95 48
K15 49.6 1.5 93 59
K16 22.7 0.5 89 31




K17 18.3 0.5 77 27
K18 46.5 1.4 83 55
K19 21.6 0.4 92 29
K20 40.4 0.8 102 51
K21 429 0.9 104 53
K22 35.3 0.7 98 43
K23 39.9 0.9 109 48
K24 52.5 1.6 95 60
K25 40.7 1.0 95 49
K26 34.0 0.7 93 42
K27 41.8 1.0 100 50
K28 37.7 0.9 79 46
K29 52.2 1.7 89 61
K30 54.0 1.8 88 62
J1 34.0 0.8 95 51
J2 46.7 1.7 91 61
J3 44.7 1.5 94 59
J4 47.0 1.7 92 61
J5 46.3 1.7 85 60
J6 29.2 0.7 102 44
J7 18.4 0.4 84 30
J8 34.5 1.0 95 48
J9 31.0 0.8 94 46
J10 42.4 1.4 95 57
J11 30.2 0.8 106 44
J12 28.3 0.7 90 42




