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File S1

Method for estimation of variance components and broad sense heritability (HZ)

In this study, variance components and the broad sense heritability on the mean basis were analyzed for each NAM population and trait using

phenotypic data from two locations (AU and CU) and two years (2006 and 2007) based on the following mixed model

Yik =M+ Gj+ L+ Y+ LixYe+ GxLi+ GxY + ey,

where yj; is the phenotypic value of line i at location j and year k, u is the overall mean of the phenotype, G; is the genotypic effect of the line i (i =
1,2,..,N),Li(j=1, 2) is the location effect, Y, (k = 1, 2) is the year effect, LixY, is the interaction effect between location j and year k, GjxL; is the
interaction effect between genotype i and location j, GxYy is the interaction effect between genotype i and year k, and ey is the residual error
following a normal distribution N(0, V). It was assumed that G;, L;and Y, were random effects, following N(0O, V), N(0, V;), and N(O, Vy). Based on
these assumptions, the interaction terms G;xL; and GyxY, were also random effects, following N(0, Vi) and N(O, V.y), respectively. The variance
components Vg, V,, Vy, Vg, Vixy, and Ve were estimated using SAS PROC mixed. Given these variance components, the broad sense heritability H?

on entry mean basis was estimated as H = Vs / (Vo+ Ve /2 + Ve [ 2+ Ve / 4).
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Table S1 Variance components for traits LL and LW based on 25 NAM populations

LL LW
Popld Vs Ve v, Vy Vel Vey H v, Ve v, Vy Vel Vey H

1 3712.69 341565 24.84  5.32 000 57036 0.77 49.15 8597 12.87 0.00 000 0.12 0.70
2 2828.92 3184.92 229.33  0.00 000 000 078 86.33 8406 0.95 157 000 0.58 0.80
3 1899.01 3922.08 0.00 4.60 186.65 363.68 0060 86.55 90.13 0.20 3.44 0.00 3.10 0.78
4 3117.24 2906.74 82.00  132.28 101.53 0.00 080 42.18 5818 595 0.00 0.00 0.00 0.74
5 264095 2618.83 606.87 20.66  266.01 0.00 077 5361 5778 228 0.0 1.00 0.00 0.78
6 239458 3030.18 17.28  91.56  185.98 0.00 074 30.49 89.14 192 0.00 0.00 0.00 0.58
7 2693.34 2201.03 90.44  401.90 53.80 0.00 082 8022 7246 0.80 16,53 0.00 0.00 0.82
8 2643.83 2778.52 8.20 317.28 0.00 33646 0.75 4157 6457 0.89 429 0.00 0.00 0.72
9 2202.03 304893 36.66  394.20 10.21 0.00 074 5558 7883 555 137 0.00 0.00 0.74
10 2841.07 212814 28.96 13627 0.00 63.59 083 6456 5093 0.69 4.66 1.58 7.40 0.79
11 2923.63 3782.49 0.00 223.94 357.97 0.00 072 3851 89.52 1238 4.7 0.00 0.00 0.63
12 3043.85 2414.63 195.07 198.70 41483 0.00 079 5425 71.07 048 033 2.64 0.00 0.74
13 3096.70 2391.68 380.26 3862 0.00 0.00 084 60.14 68.16 17.25 0.00 0.00 0.00 0.78
14 2432.85 2367.77 10.74 45733  0.00 165.20 0.78 49.85 53.55 0.25 0.03 0.00 0.00 0.79
15 2872.87 2381.87 0.00 43.40  259.27 21536 0.78 62.33 8535 0.84 025 000 675 0.72
16 1949.81 3066.43 0.00 686.50 0.00 0.00 0.72 6048 78.03 0.99 12.48 0.00 2.92 0.74
17 1605.53 3316.92 1388.21 247.90 220.81 0.00 063 71.48 5351 0.00 14.17 0.00 5.12 0.82
18 1195.92 2718.24 86.83 104.09 8195 0.00 062 2661 6820 033 575 0.00 1.53 0.60
19 2329.66 3426.67 121.82  0.00 194.02 521.18 066 5551 5554 1.95 0.00 142 0.00 0.79
20 2076.13 194532 364.59 9558  50.04 51325 073 59.99 59.68 0.00 0.97 0.00 0.00 0.80
21 3077.63 2317.01 0.00 0.00 3256 0.00 0.84 4440 6485 0.98 6.78 11.19 0.00 0.67
22 1987.63 2808.07 235.30 1353.64 152.09 468.61 0.66 66.60 9438 0.04 29.04 6.41 0.00 0.71
23 217132 3692.89 76.03 1110 0.00 0.00 070 49.86 70.49 036 18.46 1.59 0.00 0.73
24 2489.81 3212.06 0.00 950.74 0.00 0.00 0.76 5850 53.30 0.16 2.97 3.58 0.00 0.79
25 2212.55 273097 30191 641.40 35219 137.16 070 5845 6195 0.14 6.18 0.00 0.00 0.79
Mean 2497.58 287232 171.41 26228 116.80 13419 0.74 5629 7039 273 534 118 110 0.74

Bold in the table indicates the variance component is not significant at a = 0.05.
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Table S2 Estimates of empirical LOD thresholds of CIM based on permutation tests

LL Lw
Approach  SE ME SE ME
WP 2.85(0.08) 5.25(0.09) 2.90(0.07) 5.30(0.08)
AP 3.10 6.15 3.13 6.22

For WP-SE, the average of LOD thresholds across 25 NAM populations is illustrated and used for QTL identification with CIM, and in the parenthesis

is standard deviation (SD) for LOD threshold estimates across 25 populations
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Table S3 Estimates of genetic and residual covariance and correlation (in the lower diagonal) based on individual NAM populations 1 - 10

LL

Genetic covariance

Residual covariance

Lw

Genetic covariance

Residual covariance

Popld Envi E1 E2 E3 E4 El E2 E3 E4 El E2 E3 E4 El E2 E3 E4
1 El 1038.6 1107.1 958.5 959.7 6397.5 700.9 1076.7 1196.0 22.3 15.2 137 245 155.0 17.7 226 18.0
E2 0.78 1927.2 1460.7 1500.4 0.21 1793.2 593.7 638.0 0.70 21.2 142 226 0.18 60.3 8.9 12.6
E3 0.78 0.88 1446.4 1385.8 0.20 0.21 4380.9 1013.4 0.76 0.81 144 163 0.18 0.12 96.6 14.8
E4 0.76 0.88 0.93 1526.6 0.21 0.21 0.21 5184.2 0.99 094 0.82 272 0.19 0.21 0.20 58.4
2 El 545.9 514.1 489.3 451.8 6560.8 1651.7 2176.5 1953.7 409 29.0 298 27.1 193.0 343 264 38.0
E2 0.66 1125.4 766.9 837.0 0.41 2483.8 13454 1217.4 093 24.0 23.7 217 0.28 795 17.0 30.3
E3 0.57 0.62 1362.7 766.3 0.40 0.41 4424.8 15849 090 093 26.8 227 0.22 0.22 76.3 25.4
E4 0.60 0.77 0.64 1043.2 0.41 0.42 0.41 34298 0.86 090 0.89 242 0.33 0.41 0.35 69.3
3 El 767.2 352.2 426.1 160.5 6004.0 1815.0 2026.1 1729.6 723 432 255 355 127.2 19.7 39.2 243
E2 0.56 523.3 216.3 135.9 0.35 4491.1 17354 1504.6 0.88 33.7 220 289 0.23 57.6 147 19.7
E3 0.59 0.36 684.8 376.3 0.35 0.34 5663.1 16705 0.74 093 16.6 194 031 0.17 1279 315
E4 0.26 0.26 0.63 515.1 0.35 0.35 0.35 4082.0 0.84 0.99 095 254 0.22 0.26 0.28 96.5
4 El 1595.5 1091.4 1201.5 13014 3903.4 889.7 1143.3 1160.5 21.0 156 8.9 189 85.1 10.8 16.9 11.2
E2 0.74 1363.8 1182.9 1348.0 0.33 1828.2 808.4 807.9 0.89 14.7 8.8 17.2  0.22 294 119 10.7
E3 0.72 0.77 1746.1 13694 0.33 0.34 3141.9 988.2 0.84 099 53 10.7 0.21 0.25 77.8 15.4
E4 0.78 0.87 0.78 17515 0.33 0.34 0.32 3100.5 0.88 096 099 218 0.16 0.26 0.23 55.8
5 El 718.2 693.8 823.1 605.4 3447.5 915.5 1391.7 1276.8 119 114 106 159 108.0 22.8 44.7 30.3
E2 0.75 1206.1 943.4 821.1 0.37 1802.2 991.2 956.8 0.86 14.7 15.8 19.7 0.41 28.4 209 15.5
E3 0.73 0.64 17909 877.2 0.37 0.37 4060.1 13927 0.65 0.87 226 215 041 0.37 110.7 29.4
E4 0.73 0.76 0.67 963.6 0.36 0.38 0.37 3563.5 0.82 092 0.81 314 040 0.40 0.38 53.9
6 El 1248.4 909.1 944.9 874.5 31444 1001.7 1134.8 10559 18.8 8.9 12.8 141 109.0 93 11.2 9.8
E2 0.68 14545 7643 956.2 0.35 2592.1 1006.6  982.0 0.64 104 7.0 5.8 0.10 734 93 10.0
E3 0.87 0.65 952.3 843.9 0.35 0.34 3392.5 1092.8 0.71 052 173 137 0.12 0.12 817 11.6
E4 0.75 0.76 0.83 1092.3 0.34 0.35 0.34 3079.2 0.93 051 094 122 0.12 0.15 0.16 65.0
7 El 1281.0 882.0 1057.2 1233.8 2408.2 600.7 773.0 606.7 296 31.0 248 33.8 0987 194 211 20.9
E2 0.86 815.7 802.5 1051.2 0.28 1903.5 6744 562.0 094 370 248 39.0 0.24 63.9 26.8 15.2
E3 0.83 0.78 1283.1 12409 0.28 0.28 3085.2 697.0 099 0.89 213 30.0 0.22 0.35 945 9.8
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E4 0.81 0.87 0.82 17914 0.28 0.29 0.28 1985.8 095 098 0.99 428 0.28 0.25 0.13 58.5
8 E1 1103.5 869.4  696.9 834.2 3801.7 1592.2 1779.6  1405.0 119 8.9 13.7 9.5 1123 305 18.1 24.1
E2 0.69 14514 765.1 818.9 0.43 3556.5 1715.7 13183 0.80 10.3 10.3 8.5 031 86.0 129 22.0
E3 0.57 0.55 1359.0 862.1 0.43 0.42 4620.6 15453 0.88 0.71 204 114 0.23 0.19 56.3 131
E4 0.79 0.68 0.74 10115 0.44 0.42 0.43 27499 0.82 085 0.75 113 031 032 0.24 54.6
9 E1 747.8  479.2 686.4 603.7  2915.3 1007.4 1334.3 13732 5.3 9.6 9.3 104 161.2 17.4 20.2 19.7
E2 0.62 802.0 567.7 578.8 0.40 2229.4 11417 12289 0.72 347 229 193 0.18 562 158 9.4
E3 0.75 0.60 11345 869.7 0.39 0.38 4005.1 1608.7 0.80 0.77 25.7 12.7 0.18 0.24 76.1 12.6
E4 0.64 0.59 0.75 1195.1 0.39 0.40 0.39 43039 0.62 0.86 0.34 529 0.19 0.16 0.18 64.8
10 E1 1184.2 1040.6 975.7 787.3 2403.3 1083.1 1457.7 1187.1 20.8 159 231 204 957 347 2238 15.9
E2 0.82 1377.4 1035.8 938.8 0.48 2132.2  1377.2 10753 0.66 279 322 155 040 787 14.8 19.1
E3 0.78 0.77 1323.6 9303 047 0.47 3963.7 14819 0.74 090 46.6 30.2 0.29 0.21 64.8 15.6
E4 0.66 0.73 0.74 1192.8 0.48 0.46 0.47 2549.0 0.89 049 0.75 351 0.25 033 030 432
Envi: environment
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Table S4 Estimates of genetic and residual covariances and correlations (in the lower diagonal) based on individual NAM populations 11 - 20

LL

Genetic covariance

Residual covariance

Lw

Genetic covariance

Residual covariance

Popld Envi E1 E2 E3 E4 E1 E2 E3 E4 E1 E2 E3 E4 E1 E2 E3 E4
11 E1 1477.8 995.6 1208.6 1038.0 54239 7345 904.8 12942 22.7 138 182 20.7 93.7 2.8 5.3 4.0
E2 0.78 1090.6 880.4 9569 0.22 2096.7 551.5  809.9 0.72 16.0 154 189 0.04 51.0 4.0 7.5
E3 0.84 0.71 1419.1 9734  0.22 0.22 3096.9 978.2 0.89 0.90 184 19.8 0.07 0.07 63.3 5.0
E4 0.78 0.84 0.75 1196.9 0.22 0.22 0.22 6486.6 0.88 095 093 247 0.05 0.14 0.08 58.4
12 E1 1842.3 1351.7 1272.0 1598.7 3464.1 907.2 1383.5 11235 352 246 20.7 242 814 124 234 17.8
E2 0.86 1330.3 1000.0 1460.9 0.37 1785.6  939.0 800.1 0.83 25.0 139 225 021 439 7.8 8.7
E3 0.85 0.78 12231 11943 0.37 0.35 3973.9 11854 095 0.76 135 149 0.24 0.11 117.8 17.6
E4 0.83 0.89 0.76 2015.1 0.36 0.36 0.35 2833.8 0.84 092 0.83 238 0.27 0.18 0.22 52.2
13 E1 1157.0 820.0 1085.7 561.1 2534.7 1538.2 1589.9 2216.2 446 208 21.8 27.3 89.9 315 283 18.7
E2 0.79 926.8 1079.4 635.1 0.61 2482.2 1508.1 2118.0 0.72 187 125 224 0.43 59.0 326 17.3
E3 0.79 0.88 1618.3 638.2 0.58 0.56 2922.8 22398 0.89 0.78 13.6 17.1 0.32 045 88.0 23.9
E4 0.69 0.87 0.66 579.5 0.61 0.59 0.58 51459 0.87 1.00 098 223 0.22 0.25 0.29 79.5
14 E1 1044.0 1056.3 5415 712.2 3710.3 1648.1 1699.0 15453 216 17.1 13,6 19.1 60.6 214 16.2 22.6
E2 0.80 1660.8 665.6 973.8 0.51 2809.6 14415 1360.5 0.93 156 129 151 0.29 889 26.7 16.2
E3 0.68 0.66 607.9 5213 0.50 0.48 3177.0 14434 0.80 0.89 13,5 151 0.22 030 86.7 20.1
E4 0.70 0.76 0.67 995.7 0.49 0.50 0.50 2680.9 098 092 098 175 042 025 031 48.3
15 E1 1116.9 7015 4321 712.4 54580 1562.6 25145 22659 29.7 189 152 25.0 209.5 220 323 28.5
E2 0.76 7616  505.7 723.7 0.49 1846.1 1451.3 1417.0 0.77 204 186 25,5 0.25 359 8.1 133
E3 0.52 0.73 626.9 613.2  0.49 0.48 4888.6 2165.8 0.54 0.80 264 303 0.24 0.14 891 22.6
E4 0.68 0.84 0.79 970.6  0.48 0.52 0.49 4079.6 0.77 094 099 357 024 027 0.29 70.4
16 E1 750.8 4184  556.6 387.0 3625.6 12133 1309.3 1502.7 369 279 256 352 1218 8.3 7.3 8.4
E2 0.62 614.7 4417  418.7 0.38 2802.1 11515 1343.1 0.79 339 225 319 0.10 540 74 6.4
E3 0.67 0.59 924.5 429.5 0.37 0.37 3396.9 1410.2 098 090 185 252 0.07 0.11 87.8 12.8
E4 0.67 0.80 0.67 451.7  0.38 0.39 0.37 42576 0.97 0.92 098 357 0.10 0.12 0.18 55.9
17 E1 585.4 119.0 4142 386.1 3786.1 1236.2 1156.0 1077.8 36.4 345 22,6 352 626 104 157 16.7
E2 0.34 210.5 136.6 285.0 0.30 44714 12264 11750 094 370 251 40.1 0.20 452 15.2 9.5
E3 0.75 0.41 526.9 499.8 0.30 0.29 39459 1067.2 0.83 091 205 276 0.21 0.24 858 25.2
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E4 0.59 0.73 0.81 720.8 031 0.31 0.30 3305.8 0.87 099 091 447 0.26 0.17 0.34 65.3
18 E1 741.1 316.8 168.0 257.1 2964.9 994.9 1188.7 11679 26.1 157 88 9.5 82.3 5.9 5.5 7.0
E2 0.61 366.0 191.7 278.7 0.36 2524.1 1079.0 1068.2 0.93 11.0 9.2 7.3 0.08 643 8.2 5.6
E3 0.38 0.62 258.9 158.5 0.36 0.35 3702.0 12671 0.50 0.80 120 7.4 0.07 0.13 67.6 5.9
E4 0.40 0.62 0.42 559.8 0.36 0.36 0.35 3536.1 061 0.72 070 94 011 0.10 0.10 49.0
19 E1 1183.4 691.2 1095.4 608.9 3515.3 1627.3 14544 16199 228 154 193 194 755 25.7 241 27.8
E2 0.56 12734 7311 542.0 0.40 4657.2 1637.7 18639 0.77 174 143 164 034 77.7 193 16.4
E3 0.81 0.52 1566.3 827.9 0.39 0.38 3944.8 17440 0.88 0.74 213 194 0.31 0.25 785 17.2
E4 0.65 0.56 0.77 7422 0.39 0.39 0.40 4893.3 0.89 0.86 092 208 044 025 0.26 53.8
20 E1 1688.2 1084.4 752.9 981.9 27549 9723 1250.2 12414 244 200 19.2 194 91.0 239 15.0 27.8
E2 0.80 1098.6 560.2 920.7 0.48 1508.4 9424 9120 097 17.5 153 209 036 49.8 2238 19.3
E3 0.67 0.62 748.9 759.5 0.44 0.45 2875.9 13132 0.83 0.78 219 218 0.18 036 79.5 17.9
E4 0.63 0.73 0.73 14440 0.45 0.45 0.46 2789.6 0.78 099 092 256 040 038 0.28 52.7
Envi: environment
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Table S5 Estimates of genetic and residual covariances and correlations (in the lower diagonal) based on individual NAM populations 21-25

LL

Genetic covariance

Residual covariance

Lw

Genetic covariance

Residual covariance

Popld Envi E1 E2 E3 E4 E1 E2 E3 E4 E1 E2 E3 E4 E1 E2 E3 E4
21 E1 1153.0 1104.6 913.2 905.8  2485.8 1047.1 1313.0 965.1 324 163 188 17.0 69.6 4.7 15.0 11.0
E2 0.81 1603.0 1203.6 1269.5 0.44 2329.9 1258.4 943.2 0.68 176 9.5 9.2 0.07 69.84 7.07 125
E3 0.79 0.88 1167.9 1097.4 0.43 0.43 3690.1 1186.7 0.65 0.45 258 139 0.18 0.09 98.2 6.8
E4 0.72 0.85 0.86 13916 0.41 0.42 0.42 22129 0.82 060 0.75 134 0.16 0.19 0.09 64.7
22 E1 1000.1 1000.2 477.3 375.1  4400.6 10413 10104 996.9 304 259 189 209 243.8 17.8 28.6 15.5
E2 0.71 1972.3 625.6 694.1 0.29 2934.1 8313 8394 0.84 315 16.6 25.0 0.15 56.6 15.2 133
E3 0.57 0.53 707.1 552.6 0.29 0.29 2788.5 808.0 095 0.82 13.0 144 0.19 0.21 92.2 11.8
E4 0.42 0.56 0.74 786.1  0.29 0.29 0.29 2780.3 0.83 098 0.87 210 0.14 024 017 521
23 E1 1329.2 842.1 765.1 831.6 3094.9 776.0 7780 8725 17.0 134 183 199 1026 27.2 214 208
E2 0.70 1097.0 633.3 703.5 0.24 33339 800.1 905.6 0.69 223 14.0 18.0 0.27 96.7 21.1 19.7
E3 0.85 0.78 603.7 622.1 0.24 0.24 3317.6 905.5 0.98 0.65 20.5 143 0.27 0.27 62.0 15.0
E4 0.72 0.67 0.80 995.9 0.24 0.24 0.24 42394 0.99 0.78 0.65 235 0.27 027 0.25 56.6
24 E1 14954 541.3 724.0 537.2 3241.0 1437.8 1738.8 1528.7 395 224 24.7 27.0 722 12.9 194 19.1
E2 0.78 3185 4273 306.8 0.43 3479.4 18155 1611.7 0.78 20.8 18.2 17.6 0.19 66.6 18.2 18.5
E3 0.53 0.68 12425 6106 0.42 0.43 5179.5 19179 093 094 181 171 0.25 0.24 838 13.8
E4 0.54 0.67 0.67 664.0 0.42 0.43 0.42 4031.1 0.95 0.85 0.88 20.6 0.31 0.31 0.21 52.6
25 E1 1607.2 918.9 1127.7 697.3 2857.2 1072.6  1288.7 13935 299 181 16.0 20.1 85.2 28.3 26.8 226
E2 0.73 978.6  727.8 766.6  0.41 2432.8 11749 1302.6 0.59 31.8 9.3 303 044 476 26.7 26.9
E3 0.77 0.63 1348.0 666.3  0.40 0.39 37259 15929 0.85 0.48 12.0 11.8 0.28 0.37 110.2 299
E4 0.59 0.82 0.61 883.6 0.40 0.40 0.40 43376 0.61 0.89 056 36.5 032 051 0.37 594
Envi: environment
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Table S6 Estimates of genetic and residual covariance and correlation (in the lower diagonal) based on a full data set of 25 NAM populations.

LL LW
Genetic covariance Residual covariance Genetic covariance Residual covariance
Envi E1 E2 E3 E4 E1l E2 E3 E4 E1l E2 E3 E4 E1l E2 E3 E4

El 401.98 357.82 364.59 345.25 5097.97 2021.13 2029.87 1977.42 1294 09.743 9.70 10.97 137.20 38.03 35.99 42.44

E2 0.83 460.65 351.99 393.84 045 3882.87 1719.01 1992.78 0.90 8.97 7.72 9.44 0.36 81.45 8145 30.95
E3 0.88 0.79 427.45 373.01 0.40 0.38 5261.99 2016.00 0.91 0.87 8.74  8.92 0.30 0.34 104.49 35.47
E4 0.82 0.87 0.86 440.38 0.40 0.46 0.40 4872.04 0.92 0.95 0.91 11.09 0.39 0.44 0.38 85.04

Envi: environment
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Table S7 Accuracy of WP prediction for environment E1 with QP and GWP in CV1

LL LW
SE ME SE ME

Popld QP° GWP" Qp* GWp* ol GWP" Qp* GWp*

1 0.25(1.5) 0.33(0.32) 0.34(3.3,0.36)  0.42(0.24,0.27)  0.06(1.4) 0.29(3.83) 0.11(2.1,0.83)  0.39(2.55, 0.34)
2 0.02(1.1) 0.17(7.50) 0.01(1.6,-0.50)  0.24(23.00,0.41)  0.25(2.0) 0.40(0.60) 0.18(1.8,-0.28)  0.45(1.50, 0.12)
3 0.09(1.2) 0.28(2.11) 0.08(1.7,-0.11)  0.28(2.50,0.00)  0.39(3.2) 0.55(0.41) 0.36(3.0,-0.08)  0.59(0.64, 0.07)
4 0.24(2.8) 0.48(1.00) 0.22(3.3,-0.08)  0.50(1.27,0.04)  0.25(2.6) 0.49(0.96) 0.21(2.4,-0.16)  0.53(1.52, 0.08)
5 0.16(2.0) 0.32(1.00) 0.22(3.0,0.38)  0.39(0.77,0.22)  0.05(1.4) 0.20(3.00) 0.03(1.6,-0.40)  0.29(8.67, 0.45)
6 0.26(2.4) 0.50(0.92) 0.22(2.8,-0.15)  0.53(1.41,0.06)  0.03(1.4) 0.32(9.67) 0.06(1.6,1.00)  0.38(5.33,0.19)
7 0.33(2.7) 0.52(0.58) 0.29(2.4,-0.12)  0.57(0.97,0.10)  0.26(2.8) 0.48(0.85) 0.22(2.5,-0.15)  0.52(1.36, 0.08)
8 0.07(1.6) 0.31(3.43) 0.08(2.0,0.14)  0.35(3.37,0.13)  0.06(1.4) 0.31(4.17) 0.16(1.9,1.67)  0.38(1.38,0.23)
9 0.31(2.3) 0.34(0.10) 0.25(2.5,-0.19)  0.38(0.52,0.12)  0.02(1.1) 0.17(7.50) 0.13(2.1,5.50)  0.36(1.77, 1.12)
10 0.26(2.4) 0.47(0.81) 0.22(2.8,-0.15)  0.49(1.23,0.04)  0.20(2.5) 0.39(0.95) 0.17(3.1,-0.15)  0.52(2.06, 0.33)
11 0.26(2.4) 0.37(0.42) 0.27(3.0,0.04)  0.45(0.67,0.22)  0.13(2.5) 0.39(2.00) 0.15(3.1,0.15)  0.42(1.80, 0.08)
12 0.24(3.0) 0.49(1.04) 0.20(2.6,-0.17)  0.54(1.70,0.10)  0.29(3.1) 0.54(0.86) 0.31(3.3,0.07)  0.57(0.84, 0.06)
13 0.20(2.7) 0.45(1.25) 0.16(2.9,-0.20)  0.47(1.94,0.04)  0.34(3.0) 0.50(0.47) 0.28(3.5,-0.18)  0.52(0.86, 0.04)
14 0.13(2.0) 0.38(1.92) 0.14(2.3,0.08)  0.42(2.00,0.11)  0.20(2.4) 0.47(1.35) 0.14(1.9,-0.30)  0.50(2.57, 0.06)
15 0.09(1.6) 0.28(2.11) 0.07(1.9,-0.22)  0.31(3.43,0.11)  0.13(1.8) 0.30(1.31) 0.12(2.8,-0.08)  0.34(1.83,0.13)
16 0.22(1.9) 0.33(0.50) 0.18(2.0,-0.18)  0.36(1.00,0.09)  0.24(2.4) 0.46(0.92) 0.31(3.2,0.29)  0.54(0.74, 0.17)
17 0.03(1.2) 0.27(8.00) 0.04(1.2,0.33)  0.29(6.25,0.07)  0.33(3.0) 0.55(0.67) 0.33(3.7,0.00)  0.59(0.79, 0.07)
18 0.08(1.2) 0.28(2.50) 0.03(1.2,-0.62)  0.28(8.33,0.00)  0.19(2.1) 0.39(1.05) 0.23(2.5,0.21)  0.43(0.87,0.10)
19 0.29(2.4) 0.37(0.28) 0.20(2.1,-0.31)  0.40(1.00,0.08)  0.29(2.2) 0.41(0.41) 0.28(2.7,-0.03)  0.44(0.57, 0.07)
20 0.15(2.6) 0.47(2.13) 0.09(2.4,-0.40)  0.48(4.33,0.02)  0.21(2.2) 0.47(1.24) 0.29(2.7,0.38)  0.51(0.76, 0.09)
21 0.35(3.1) 0.49(0.40) 0.32(3.4,-0.09)  0.51(0.59,0.04)  0.19(2.2) 0.47(1.47) 0.11(2.1,-0.42)  0.48(3.36, 0.02)
22 0.16(1.5) 0.35(1.19) 0.19(2.4,0.19)  0.41(1.16,0.17)  0.03(1.2) 0.32(9.67) 0.12(2.0,3.00)  0.42(2.50, 0.31)
23 0.31(3.1) 0.42(0.35) 0.24(2.6,-0.23)  0.46(0.92,0.10)  0.06(1.8) 0.29(3.83) 0.17(2.9,1.83)  0.43(1.53, 0.48)
24 0.18(2.7) 0.45(1.50) 0.11(1.8,-0.39)  0.44(3.00,-0.02)  0.33(3.1) 0.50(0.52) 0.36(3.0,0.09)  0.53(0.47, 0.06)
25 0.20(2.8) 0.50(1.50) 0.20(2.6,0.00)  0.51(1.55,0.02)  0.26(2.9) 0.45(0.73) 0.25(2.4,-0.04)  0.48(0.92, 0.07)
Mean 0.20(2.2) 0.38(0.93) 0.17(2.4,-0.10)  0.42(1.40,0.10)  0.19(2.2) 0.40(1.11) 0.20(2.6,0.06)  0.46(1.29, 0.15)

® In parentheses is the number of QTL identified by QP based on the SE model; ®In parentheses is the gain in prediction accuracy with GWP over QP

based on the SE model; “ The first value in parentheses is the number of QTL identified by QP based on the ME model; and the second one the gain
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with ME over SE for QP; “ The first value in parentheses is the gain in accuracy with GWP over QP based on the ME model; and the second one is

the gain with ME over SE using GWP. Bold in parentheses indicates the number is not significant at a = 0.05.
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Table S8 Accuracy of WP prediction for environment E2 with QP and GWP in CV1

LL LW
SE ME SE ME

Popld QP° GWP" Qp* GWp* ol GWP" Qp* GWp*

1 0.50(4.0) 0.67(0.34) 0.48(3.3,-0.04) 0.67(0.40,0.00) 0.17(2.5) 0.46(1.71) 0.16(2.1,-0.06)  0.50(2.12, 0.09)
2 0.11(2.2) 0.40(2.64)  0.05(1.6,-0.55)  0.40(7.00,0.00) 0.21(2.5) 0.49(1.33) 0.17(1.8,-0.19)  0.53(2.12, 0.08)
3 0.21(1.8) 0.17(-0.19) 0.09(1.7,-0.57)  0.18(1.00,0.06)  0.35(3.3) 0.59(0.69) 0.35(3.0,0.00)  0.61(0.74, 0.03)
4 0.20(2.9) 0.56(1.80) 0.25(3.3,0.25)  0.57(1.28,0.02)  0.41(3.0) 0.59(0.44) 0.28(2.4,-0.32)  0.62(1.21, 0.05)
5 0.27(3.0) 0.50(0.85)  0.25(3.0,-0.07)  0.51(1.04,0.02) 0.07(2.4) 0.45(5.43) 0.05(1.6,-0.29)  0.46(8.20, 0.02)
6 0.22(2.6) 0.49(1.23) 0.17(2.8,-0.23)  0.50(1.94,0.02)  0.07(1.2) 0.33(3.71) 0.09(1.6,0.29)  0.34(2.78, 0.03)
7 0.25(2.0) 0.42(0.68)  0.25(2.4,0.00)  0.51(1.04,0.21)  0.35(3.0) 0.58(0.66) 0.27(2.5,-0.23)  0.62(1.30, 0.07)
8 0.10(1.9) 0.35(2.50)  0.11(2.0,0.10)  0.37(2.36,0.06)  0.21(1.6) 0.35(0.67) 0.21(1.9,0.00)  0.42(1.00, 0.20)
9 0.07(2.0) 0.30(3.29) 0.11(2.5,0.57)  0.32(1.91,0.07)  0.22(2.3) 0.44(1.00) 0.25(2.1,0.14)  0.43(0.72,-0.02)
10 0.19(2.7) 0.50(1.63)  0.18(2.8,-0.05)  0.51(1.83,0.02)  0.14(1.9) 0.36(1.57) 0.18(3.1,0.29)  0.36(1.00, 0.00)
11 0.26(2.8) 0.52(1.00) 0.31(3.0,0.19)  0.55(0.77,0.06)  0.27(2.0) 0.40(0.48) 0.25(3.1,-0.07)  0.43(0.72, 0.07)
12 0.22(3.0) 0.56(1.55)  0.21(2.6,-0.05)  0.59(1.81,0.05)  0.27(3.4) 0.58(1.15) 0.30(3.3,0.11)  0.61(1.03, 0.05)
13 0.21(2.4) 0.40(0.90)  0.19(2.9,-0.10)  0.45(1.37,0.12)  0.18(2.1) 0.39(1.17) 0.19(3.5,0.06)  0.47(1.47,0.21)
14 0.32(2.9) 0.42(0.31) 0.19(2.3,-0.41)  0.42(1.21,0.00) 0.05(1.4) 0.27(4.40) 0.07(1.9,0.40)  0.36(4.14, 0.33)
15 0.25(3.0) 0.46(0.84)  0.15(1.9,-0.40)  0.46(2.07,0.00) 0.21(2.9) 0.55(1.62) 0.18(2.8,-0.14)  0.58(2.22, 0.05)
16 0.19(2.1) 0.31(0.63)  0.17(2.0,-0.11)  0.32(0.88,0.03)  0.44(3.3) 0.56(0.27) 0.36(3.2,-0.18)  0.59(0.64, 0.05)
17 0.04(0.9) 0.13(2.25)  0.02(1.2,-0.50)  0.19(8.50,0.46)  0.40(3.5) 0.61(0.52) 0.38(3.7,-0.05)  0.64(0.68, 0.05)
18 0.02(1.1) 0.29(13.50) 0.03(1.2,0.50)  0.31(9.33,0.07)  0.18(1.9) 0.30(0.67) 0.27(2.5,0.50)  0.43(0.59, 0.43)
19 0.08(1.5) 0.28(2.50)  0.05(2.1,-0.38)  0.30(5.00,0.07)  0.20(2.3) 0.40(1.00) 0.25(2.7,0.25)  0.46(0.84, 0.15)
20 0.11(2.2) 0.52(3.73)  0.10(2.4,-0.09)  0.54(4.40,0.04) 0.31(3.0) 0.53(0.71) 0.31(2.7,0.00)  0.56(0.81, 0.06)
21 0.35(3.3) 0.58(0.66) 0.35(3.4,0.00)  0.61(0.74,0.05)  0.14(1.8) 0.35(1.50) 0.08(2.1,-0.43)  0.40(4.00, 0.14)
22 0.34(2.6) 0.49(0.44)  0.22(2.4,-0.35)  0.50(1.27,0.02)  0.32(2.9) 0.58(0.81) 0.23(2.0,-0.28)  0.60(1.61, 0.03)
23 0.16(2.4) 0.43(1.69) 0.16(2.6,0.00)  0.46(1.88,0.07)  0.24(2.0) 0.36(0.50) 0.21(2.9,-0.12)  0.41(0.95, 0.14)
24 0.01(1.2) 0.16(15.00) 0.06(1.8,5.00)  0.25(3.17,0.56)  0.25(2.2) 0.42(0.68) 0.32(3.0,0.28)  0.48(0.50, 0.14)
25 0.10(2.2) 0.38(2.80)  0.05(2.6,-0.50)  0.42(7.40,0.11)  0.29(2.7) 0.47(0.62) 0.27(2.4,-0.07)  0.45(0.67, -0.04)
Mean 0.19(2.4) 0.41(1.15) 0.17(2.4,-0.12)  0.44(1.60,0.06)  0.24(2.4) 0.46(0.92) 0.23(2.6,-0.05)  0.49(1.18, 0.08)

® In parentheses is the number of QTL identified by QP based on the SE model; ®In parentheses is the gain in prediction accuracy with GWP over QP

based on the SE model; “ The first value in parentheses is the number of QTL identified by QP based on the ME model; and the second one the gain
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with ME over SE for QP; “ The first value in parentheses is the gain in accuracy with GWP over QP based on the ME model; and the second one is

the gain with ME over SE using GWP. Bold in parentheses indicates the number is not significant at a = 0.05.
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Table S9 Accuracy of WP prediction for environment E3 with QP and GWP in CV1

LL LW
SE ME SE ME

Popld QP° GWP" Qp* GWp* ol GWP" Qp* GWp*

1 0.32(2.8) 0.51(0.59) 0.34(3.3,0.06)  0.55(0.62,0.08) 0.12(1.5) 0.36(2.00) 0.13(2.1,0.08)  0.41(2.15,0.14)
2 0.09(1.7) 0.35(2.89)  0.04(1.6,-0.56)  0.36(8.00,0.03)  0.23(2.8) 0.52(1.26)  0.16(1.8,-0.30)  0.55(2.44, 0.06)
3 0.07(1.3) 0.24(2.43)  0.06(1.7,-0.14)  0.26(3.33,0.08)  0.27(2.1) 0.27(0.00)  0.27(3.0,0.00)  0.37(0.37,0.37)
4 0.30(2.9) 0.50(0.67) 0.28(3.3,-0.07)  0.54(0.93,0.08)  0.01(1.3) 0.18(17.00) 0.05(2.4,4.00)  0.29(4.80, 0.61)
5 0.23(2.7) 0.44(0.91)  0.21(3.0,-0.09)  0.46(1.19,0.05)  0.04(1.4) 0.30(6.50)  0.04(1.6,0.00)  0.39(8.75, 0.30)
6 0.36(2.5) 0.47(0.31)  0.24(2.8,-0.33)  0.54(1.25,0.15)  0.09(1.8) 0.31(2.44)  0.06(1.6,-0.33)  0.35(4.83,0.13)
7 0.26(2.4) 0.49(0.88)  0.25(2.4,-0.04)  0.55(1.20,0.12)  0.19(2.0) 0.42(1.21)  0.21(2.5,0.11)  0.50(1.38, 0.19)
8 0.06(1.7) 0.32(4.33) 0.07(2.0,0.17)  0.35(4.00,0.09) 0.14(2.2) 0.48(2.43) 0.15(1.9,0.07)  0.49(2.27,0.02)
9 0.18(2.3) 0.42(1.33)  0.22(2.5,0.22)  0.45(1.05,0.07) 0.17(2.6) 0.45(1.65)  0.25(2.1,0.47)  0.48(0.92,0.07)
10 0.11(2.6) 0.42(2.82) 0.12(2.8,0.09)  0.48(3.00,0.14)  0.33(3.3) 0.56(0.70)  0.25(3.1,-0.24)  0.56(1.24, 0.00)
11 0.31(2.7) 0.54(0.74) 0.31(3.0,0.00)  0.56(0.81,0.04) 0.10(2.1) 0.36(2.60) 0.11(3.1,0.10)  0.41(2.73,0.14)
12 0.18(2.3) 0.43(1.39)  0.17(2.6,-0.06)  0.50(1.94,0.16)  0.07(1.3) 0.28(3.00) 0.17(3.3,1.43)  0.38(1.24, 0.36)
13 0.19(2.8) 0.41(1.16)  0.19(2.9,0.00)  0.43(1.26,0.05)  0.06(2.0) 0.26(3.33)  0.15(3.5,1.50)  0.35(1.33, 0.35)
14 0.16(2.1) 0.31(0.94)  0.12(2.3,-0.25)  0.35(1.92,0.13)  0.10(1.6) 0.32(2.20)  0.12(1.9,0.20)  0.42(2.50, 0.31)
15 0.05(1.4) 0.25(4.00) 0.08(1.9,0.60)  0.30(2.75,0.20)  0.16(2.0) 0.40(1.50)  0.18(2.8,0.12)  0.48(1.67, 0.20)
16 0.10(1.9) 0.32(2.20)  0.07(2.0,-0.30)  0.33(3.71,0.03)  0.08(1.7) 0.36(3.50)  0.21(3.2,1.62)  0.45(1.14, 0.25)
17 0.07(1.5) 0.32(3.57) 0.07(1.2,0.00)  0.37(4.29,0.16)  0.12(2.0) 0.38(2.17)  0.23(3.7,0.92)  0.45(0.96, 0.18)
18 0.01(1.0) 0.17(16.00) 0.03(1.2,2.00)  0.21(6.00,0.24)  0.33(2.4) 0.33(0.00)  0.30(2.5,-0.09)  0.39(0.30, 0.18)
19 0.25(2.8) 0.46(0.84)  0.20(2.1,-0.20)  0.47(1.35,0.02)  0.21(2.1) 0.44(1.10)  0.29(2.7,0.38)  0.46(0.59, 0.05)
20 0.13(1.9) 0.34(1.62) 0.05(2.4,-0.62)  0.39(6.80,0.15)  0.15(2.1) 0.43(1.87) 0.24(2.7,0.60)  0.46(0.92, 0.07)
21 0.24(2.6) 0.47(0.96) 0.33(3.4,0.38)  0.54(0.64,0.15)  0.21(2.5) 0.38(0.81)  0.11(2.1,-0.48)  0.42(2.82,0.11)
22 0.21(1.9) 0.38(0.81) 0.22(2.4,0.05)  0.40(0.82,0.05)  0.09(1.4) 0.35(2.89) 0.11(2.0,0.22)  0.43(2.91,0.23)
23 0.21(1.8) 0.32(0.52) 0.21(2.6,0.00)  0.42(1.00,0.31)  0.14(2.1) 0.38(1.71)  0.20(2.9,0.43)  0.42(1.10,0.11)
24 0.04(1.6) 0.26(5.50) 0.05(1.8,0.25)  0.27(4.40,0.04)  0.34(2.2) 0.41(0.21) 0.38(3.0,0.12)  0.48(0.26,0.17)
25 0.11(2.0) 0.37(2.36)  0.15(2.6,0.36)  0.40(1.67,0.08)  0.11(1.6) 0.29(1.64) 0.16(2.4,0.45)  0.34(1.12,0.17)
Mean 0.17(2.1) 0.38(1.24) 0.16(2.4,-0.04)  0.42(1.57,0.10)  0.15(2.0) 0.37(1.40) 0.18(2.6,0.18)  0.43(1.37,0.16)

® In parentheses is the number of QTL identified by QP based on the SE model; ®In parentheses is the gain in prediction accuracy with GWP over QP

based on the SE model; “ The first value in parentheses is the number of QTL identified by QP based on the ME model; and the second one the gain
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with ME over SE for QP; “ The first value in parentheses is the gain in accuracy with GWP over QP based on the ME model; and the second one is

the gain with ME over SE using GWP. Bold in parentheses indicates the number is not significant at a = 0.05.

16 S| Z.Guo et al.



Table S10 Accuracy of WP prediction for environment E4 with QP and GWP in CV1

LL LW
SE ME SE ME

Popld QP° GWP" Qp* GWp* ol GWP" Qp* GWp*

1 0.31(2.5) 0.47(0.52) 0.36(3.3,0.16)  0.51(0.42,0.09)  0.26(2.7) 0.50(0.92) 0.21(2.1,-0.19)  0.54(1.57, 0.08)
2 0.06(1.7) 0.30(4.00) 0.02(1.6,-0.67)  0.32(15.00,0.07)  0.22(2.4) 0.48(1.18) 0.14(1.8,-0.36)  0.51(2.64, 0.06)
3 0.08(1.3) 0.26(2.25) 0.04(1.7,-0.50)  0.27(5.75,0.04)  0.29(2.5) 0.42(0.45) 0.30(3.0,0.03)  0.52(0.73, 0.24)
4 0.31(3.0) 0.52(0.68) 0.32(3.3,0.03)  0.56(0.75,0.08)  0.35(2.8) 0.51(0.46) 0.26(2.4,-0.26)  0.54(1.08, 0.06)
5 0.08(1.8) 0.35(3.37) 0.12(3.0,0.50)  0.39(2.25,0.11)  0.08(2.1) 0.45(4.62) 0.04(1.6,-0.50)  0.47(10.75,0.04)
6 0.18(2.6) 0.45(1.50) 0.23(2.8,0.28)  0.51(1.22,0.13)  0.08(1.7) 0.30(2.75) 0.03(1.6,-0.62)  0.36(11.00, 0.20)
7 0.34(2.5) 0.60(0.76) 0.29(2.4,-0.15)  0.62(1.14,0.03)  0.39(3.4) 0.62(0.59) 0.29(2.5,-0.26)  0.65(1.24, 0.05)
8 0.21(2.1) 0.40(0.90) 0.15(2.0,-0.29)  0.43(1.87,0.07)  0.27(2.3) 0.40(0.48) 0.22(1.9,-0.19)  0.45(1.05, 0.12)
9 0.10(1.9) 0.34(2.40) 0.10(2.5,0.00)  0.37(2.70,0.09)  0.34(2.6) 0.47(0.38) 0.32(2.1,-0.06)  0.47(0.47, 0.00)
10 0.16(2.4) 0.41(1.56) 0.15(2.8,-0.06)  0.43(1.87,0.05)  0.26(3.2) 0.63(1.42) 0.24(3.1,-0.08)  0.64(1.67, 0.02)
11 0.14(2.1) 0.29(1.07) 0.25(3.0,0.79)  0.38(0.52,0.31)  0.18(2.6) 0.44(1.44) 0.23(3.1,0.28)  0.49(1.13,0.11)
12 0.17(2.7) 0.50(1.94) 0.18(2.6,0.06)  0.54(2.00,0.08)  0.35(3.4) 0.57(0.63) 0.34(3.3,-0.03)  0.60(0.76, 0.05)
13 0.11(1.3) 0.24(1.18) 0.13(2.9,0.18)  0.34(1.62,0.42)  0.17(1.9) 0.42(1.47) 0.23(3.5,0.35)  0.49(1.13,0.17)
14 0.08(2.2) 0.34(3.25) 0.11(2.3,0.38)  0.37(2.36,0.09)  0.25(2.3) 0.45(0.80) 0.15(1.9,-0.40)  0.49(2.27, 0.09)
15 0.20(1.8) 0.36(0.80) 0.11(1.9,-0.45)  0.37(2.36,0.03)  0.30(3.2) 0.53(0.77) 0.23(2.8,-0.23)  0.56(1.43, 0.06)
16 0.07(1.3) 0.20(1.86) 0.13(2.0,0.86)  0.28(1.15,0.40)  0.29(2.9) 0.53(0.83) 0.30(3.2,0.03)  0.57(0.90, 0.08)
17 0.14(1.8) 0.34(1.43) 0.06(1.2,-0.57)  0.36(5.00,0.06)  0.32(3.3) 0.56(0.75) 0.34(3.7,0.06)  0.61(0.79, 0.09)
18 0.05(1.2) 0.26(4.20) 0.02(1.2,-0.60)  0.28(13.00,0.08)  0.20(2.0) 0.31(0.55) 0.28(2.5,0.40)  0.38(0.36, 0.23)
19 0.06(1.7) 0.26(3.33) 0.09(2.1,0.50)  0.31(2.44,0.19)  0.42(3.4) 0.51(0.21) 0.35(2.7,-0.17)  0.55(0.57, 0.08)
20 0.13(2.5) 0.46(2.54) 0.10(2.4,-0.23)  0.48(3.80,0.04)  0.49(2.6) 0.52(0.06) 0.39(2.7,-0.20)  0.55(0.41, 0.06)
21 0.37(3.1) 0.61(0.65) 0.37(3.4,0.00)  0.64(0.73,0.05)  0.08(1.8) 0.36(3.50) 0.05(2.1,-0.38)  0.41(7.20, 0.14)
22 0.28(2.2) 0.47(0.68) 0.23(2.4,-0.18)  0.48(1.09,0.02)  0.27(2.8) 0.55(1.04) 0.19(2.0,-0.30)  0.59(2.11, 0.07)
23 0.25(2.0) 0.39(0.56) 0.22(2.6,-0.12)  0.45(1.05,0.15)  0.27(3.0) 0.48(0.78) 0.27(2.9,0.00)  0.51(0.89, 0.06)
24 0.19(1.8) 0.26(0.37) 0.06(1.8,-0.68)  0.29(3.83,0.12)  0.31(3.2) 0.47(0.52) 0.33(3.0,0.06)  0.51(0.55, 0.09)
25 0.04(1.3) 0.26(5.50) 0.06(2.6,0.50)  0.33(4.50,0.27)  0.27(2.4) 0.48(0.78) 0.28(2.4,0.04)  0.47(0.68, -0.02)
Mean 0.16(2.0) 0.37(1.27) 0.16(2.4,0.00)  0.41(1.64,0.10)  0.27(2.7) 0.48(0.78) 0.24(2.6,-0.10)  0.52(1.15, 0.08)

® In parentheses is the number of QTL identified by QP based on the SE model; ®In parentheses is the gain in prediction accuracy with GWP over QP

based on the SE model; “ The first value in parentheses is the number of QTL identified by QP based on the ME model; and the second one the gain
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with ME over SE for QP; “ The first value in parentheses is the gain in accuracy with GWP over QP based on the ME model; and the second one is

the gain with ME over SE using GWP. Bold in parentheses indicates the number is not significant at a = 0.05.
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Table S11 Accuracy of AP prediction for environment E1 with QP and GWP in CV1

SE ME SE ME
Popld QP° GWP" Qp* GWp* Qp* GWP" Qp* GWp*

1 0.21(9.0) 0.31(0.48)  0.28(14.0,0.33)  0.33(0.18,0.06)  0.19(13.0) 0.25(0.32)  0.21(12.0,0.11)  0.26(0.24, 0.04)
2 0.20(9.0)  0.19(-0.05)  0.21(14.0,0.05)  0.20(-0.05,0.05)  0.37(13.0) 0.42(0.14)  0.39(12.0,0.05)  0.42(0.08, 0.00)
3 0.21(10.0) 0.21(0.00)  0.20(15.0,-0.05)  0.20(0.00,-0.05)  0.41(13.0) 0.54(0.32)  0.46(11.0,0.12)  0.55(0.20, 0.02)
4 0.37(12.0) 0.41(0.11)  0.43(12.0,0.16)  0.41(-0.05,0.00)  0.28(14.0) 0.29(0.04)  0.22(12.0,-0.21)  0.28(0.27,-0.03)
5 0.31(11.0) 0.28(-0.10)  0.23(14.0,-0.26)  0.26(0.13,-0.07)  0.16(13.0) 0.23(0.44)  0.10(12.0,-0.38)  0.24(1.40, 0.04)
6 0.40(10.0) 0.46(0.15)  0.46(13.0,0.15)  0.47(0.02,0.02)  0.36(13.0) 0.37(0.03)  0.40(12.0,0.11)  0.39(-0.03, 0.05)
7 0.23(11.0) 0.24(0.04)  0.27(14.0,0.17)  0.26(-0.04,0.08)  0.34(12.0) 0.36(0.06)  0.36(12.0,0.06)  0.39(0.08, 0.08)
8 0.41(9.0)  0.47(0.15)  0.44(15.0,0.07)  0.47(0.07,0.00)  0.32(12.0) 0.39(0.22)  0.32(12.0,0.00)  0.39(0.22, 0.00)
9 0.36(10.0) 0.36(0.00)  0.33(13.0,-0.08)  0.38(0.15,0.06)  0.18(15.0) 0.16(-0.11)  0.22(13.0,0.22)  0.17(-0.23, 0.06)
10 0.30(10.0) 0.37(0.23)  0.37(13.0,0.23)  0.38(0.03,0.03)  0.42(12.0) 0.46(0.10)  0.48(13.0,0.14)  0.48(0.00, 0.04)
11 0.03(10.0) 0.07(1.33)  0.08(15.0,1.67)  0.09(0.13,0.29)  0.11(13.0) 0.17(0.55)  0.19(11.0,0.73)  0.18(-0.05, 0.06)
12 0.34(9.0)  0.39(0.15)  0.37(15.0,0.09)  0.40(0.08,0.03)  0.51(12.0) 0.59(0.16)  0.54(11.0,0.06)  0.61(0.13,0.03)
13 0.28(12.0) 0.29(0.04)  0.35(13.0,0.25)  0.32(-0.09,0.10)  0.49(14.0) 0.42(-0.14)  0.50(12.0,0.02)  0.43(-0.14, 0.02)
14 0.35(10.0) 0.40(0.14)  0.38(12.0,0.09)  0.40(0.05,0.00)  0.39(14.0) 0.36(-0.08)  0.41(12.0,0.05)  0.38(-0.07, 0.06)
15 0.22(12.0) 0.24(0.09)  0.20(15.0,-0.09)  0.24(0.20,0.00)  0.27(14.0) 0.31(0.15)  0.23(12.0,-0.15)  0.31(0.35, 0.00)
16 0.18(11.0) 0.27(0.50)  0.23(13.0,0.28)  0.28(0.22,0.04)  0.45(12.0) 0.52(0.16)  0.49(12.0,0.09)  0.52(0.06, 0.00)
17 0.29(11.0) 0.29(0.00)  0.35(13.0,0.21)  0.30(-0.14,0.03)  0.38(10.0) 0.43(0.13)  0.47(13.0,0.24)  0.46(-0.02, 0.07)
18 0.16(10.0) 0.14(-0.13)  0.12(13.0,-0.25)  0.14(0.17,0.00)  0.21(14.0) 0.30(0.43)  0.30(13.0,0.43)  0.31(0.03,0.03)
19 0.29(12.0) 0.30(0.03)  0.32(15.0,0.10)  0.30(-0.06,0.00)  0.21(14.0) 0.22(0.05)  0.26(12.0,0.24)  0.23(-0.12, 0.05)
20 0.30(9.0)  0.42(0.40)  0.35(13.0,0.17)  0.43(0.23,0.02)  0.40(13.0) 0.43(0.07)  0.34(13.0,-0.15)  0.44(0.29, 0.02)
21 0.31(10.0) 0.33(0.06)  0.30(14.0,-0.03)  0.35(0.17,0.06)  0.24(13.0) 0.32(0.33)  0.33(12.0,0.38)  0.34(0.03, 0.06)
22 0.29(10.0) 0.35(0.21)  0.31(17.0,0.07)  0.34(0.10,-0.03)  0.24(13.0) 0.29(0.21)  0.22(12.0,-0.08)  0.30(0.36, 0.03)
23 0.16(9.0)  0.21(0.31)  0.16(14.0,0.00)  0.20(0.25,-0.05)  0.13(14.0) 0.15(0.15)  0.23(12.0,0.77)  0.18(-0.22, 0.20)
24 0.18(11.0) 0.27(0.50)  0.17(15.0,-0.06)  0.25(0.47,-0.07)  0.42(12.0) 0.45(0.07)  0.45(12.0,0.07)  0.45(0.00, 0.00)
25 0.35(12.0) 0.42(0.20)  0.41(15.0,0.17)  0.42(0.02,0.00)  0.41(14.0) 0.47(0.15)  0.40(13.0,-0.02)  0.47(0.18, 0.00)
Mean 0.27(10.4) 0.31(0.15)  0.29(14.0,0.09)  0.31(0.07,0.00)  0.32(13.0) 0.36(0.13)  0.34(12.1,0.08)  0.37(0.09, 0.04)

® In parentheses is the number of QTL identified by QP based on the SE model; ®In parentheses is the gain in prediction accuracy with GWP over QP

based on the SE model; “ The first value in parentheses is the number of QTL identified by QP based on the ME model; and the second one the gain
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with ME over SE for QP; “ The first value in parentheses is the gain in accuracy with GWP over QP based on the ME model; and the second one is

the gain with ME over SE using GWP. Bold in parentheses indicates the number is not significant at a = 0.05.
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Table S12 Accuracy of AP prediction for environment E2 with QP and GWP in CV1

LL LW
SE ME SE ME

Popld QP° GWP" Qp* GWp* ol GWP" Qp* GWp*

1 0.27(12.0) 0.39(0.44)  0.34(14.0,0.26)  0.38(0.12,-0.03)  0.13(11.0) 0.21(0.62)  0.22(12.0,0.69)  0.24(0.09, 0.14)

2 0.27(13.0) 0.28(0.04)  0.26(14.0,-0.04)  0.29(0.12, 0.04) 0.31(11.0) 0.44(0.42)  0.35(12.0,0.13)  0.45(0.29, 0.02)

3 0.21(15.0) 0.29(0.38)  0.28(15.0,0.33)  0.28(0.00,-0.03)  0.42(15.0) 0.54(0.29)  0.51(11.0,0.21)  0.54(0.06, 0.00)

4 0.32(14.0) 0.38(0.19)  0.34(12.0,0.06)  0.39(0.15, 0.03) 0.31(13.0) 0.34(0.10)  0.28(12.0,-0.10)  0.36(0.29, 0.06)

5 0.27(12.0) 0.33(0.22)  0.25(14.0,-0.07)  0.32(0.28,-0.03)  0.37(12.0) 0.47(0.27)  0.38(12.0,0.03)  0.48(0.26, 0.02)

6 0.42(14.0) 0.47(0.12)  0.42(13.0,0.00)  0.47(0.12, 0.00) 0.30(13.0) 0.28(-0.07)  0.32(12.0,0.07)  0.30(-0.06, 0.07)
7 0.21(12.0) 0.20(-0.05)  0.19(14.0,-0.10)  0.21(0.11, 0.05) 0.50(11.0) 0.60(0.20)  0.47(12.0,-0.06)  0.59(0.26, -0.02)
8 0.34(13.0) 0.25(-0.26)  0.34(15.0,0.00)  0.26(-0.24,0.04)  0.29(13.0) 0.34(0.17)  0.30(12.0,0.03)  0.35(0.17, 0.03)

9 0.23(13.0) 0.23(0.00)  0.28(13.0,0.22)  0.22(-0.21,-0.04)  0.31(13.0) 0.34(0.10)  0.33(13.0,0.06)  0.34(0.03, 0.00)

10 0.42(13.0) 0.47(0.12)  0.43(13.0,0.02)  0.47(0.09, 0.00) 0.33(14.0) 0.41(0.24)  0.42(13.0,0.27)  0.45(0.07, 0.10)

11 0.24(15.0) 0.29(0.21)  0.28(15.0,0.17)  0.30(0.07, 0.03) 0.34(13.0) 0.37(0.09)  0.36(11.0,0.06)  0.37(0.03, 0.00)

12 0.36(13.0) 0.41(0.14)  0.41(15.0,0.14)  0.41(0.00, 0.00) 0.51(13.0) 0.62(0.22)  0.55(11.0,0.08)  0.63(0.15, 0.02)

13 0.37(12.0) 0.35(-0.05)  0.28(13.0,-0.24)  0.35(0.25, 0.00) 0.42(13.0) 0.41(-0.02)  0.42(12.0,0.00)  0.4(-0.05,-0.02)
14 0.31(13.0) 0.24(-0.23)  0.26(12.0,-0.16)  0.26(0.00, 0.08) 0.37(13.0) 0.37(0.00)  0.38(12.0,0.03)  0.39(0.03, 0.05)

15 0.24(13.0) 0.30(0.25)  0.20(15.0,-0.17)  0.29(0.45,-0.03)  0.46(12.0) 0.53(0.15)  0.48(12.0,0.04)  0.52(0.08,-0.02)
16 0.33(12.0) 0.42(0.27)  0.27(13.0,-0.18)  0.42(0.56, 0.00) 0.47(13.0) 0.53(0.13)  0.50(12.0,0.06)  0.54(0.08, 0.02)

17 0.07(16.0) 0.11(0.57)  0.12(13.0,0.71)  0.12(0.00, 0.09) 0.57(12.0) 0.60(0.05)  0.58(13.0,0.02)  0.59(0.02,-0.02)
18 0.13(14.0) 0.20(0.54)  0.09(13.0,-0.31)  0.19(1.11,-0.05)  0.21(13.0) 0.23(0.10)  0.22(13.0,0.05)  0.22(0.00, -0.04)
19 0.36(12.0) 0.39(0.08)  0.43(15.0,0.19)  0.40(-0.07,0.03)  0.40(12.0) 0.40(0.00)  0.39(12.0,-0.03)  0.39(0.00, -0.03)
20 0.27(12.0) 0.41(0.52)  0.30(13.0,0.11)  0.41(0.37, 0.00) 0.39(13.0) 0.44(0.13)  0.32(13.0,-0.18)  0.43(0.34,-0.02)
21 0.43(12.0) 0.47(0.09)  0.37(14.0,-0.14)  0.47(0.27, 0.00) 0.40(12.0) 0.45(0.13)  0.40(12.0,0.00)  0.45(0.13, 0.00)

22 0.41(13.0) 0.43(0.05)  0.37(17.0,-0.10)  0.43(0.16, 0.00) 0.37(14.0) 0.40(0.08)  0.39(12.0,0.05)  0.42(0.08, 0.05)

23 0.28(13.0) 0.35(0.25)  0.25(14.0,-0.11)  0.35(0.40, 0.00) 0.38(12.0) 0.38(0.00)  0.40(12.0,0.05)  0.40(0.00, 0.05)

24 0.15(14.0) 0.21(0.40)  0.20(15.0,0.33)  0.21(0.05, 0.00) 0.42(15.0) 0.45(0.07)  0.46(12.0,0.10)  0.45(-0.02, 0.00)
25 0.18(13.0) 0.24(0.33)  0.18(15.0,0.00)  0.24(0.33, 0.00) 0.25(13.0) 0.35(0.40)  0.31(13.0,0.24)  0.37(0.19, 0.06)

Mean 0.28(13.1) 0.32(0.14)  0.29(14.0,0.01)  0.33(0.14,0.01) 0.37(12.8) 0.42(0.14)  0.39(12.1,0.06)  0.43(0.10, 0.02)

® In parentheses is the number of QTL identified by QP based on the SE model; ®In parentheses is the gain in prediction accuracy with GWP over QP

based on the SE model; “ The first value in parentheses is the number of QTL identified by QP based on the ME model; and the second one the gain
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with ME over SE for QP; “ The first value in parentheses is the gain in accuracy with GWP over QP based on the ME model; and the second one is

the gain with ME over SE using GWP. Bold in parentheses indicates the number is not significant at a = 0.05.
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Table S13 Accuracy of AP prediction for environment E3 with QP and GWP in CV1

LL LW
SE ME SE ME

Popld QP° GWP" Qp* GWp* ol GWP" Qp* GWp*

1 0.31(12.0) 0.37(0.19)  0.25(14.0,-0.19)  0.37(0.48, 0.00) 0.24(10.0) 0.24(0.00)  0.27(12.0,0.13)  0.25(-0.07, 0.04)
2 0.26(13.0) 0.27(0.04)  0.27(14.0,0.04)  0.30(0.11, 0.11) 0.38(12.0) 0.46(0.21)  0.43(12.0,0.13)  0.47(0.09, 0.02)
3 0.15(14.0) 0.22(0.47)  0.13(15.0,-0.13)  0.21(0.62,-0.05)  0.31(11.0) 0.37(0.19)  0.34(11.0,0.10)  0.36(0.06, -0.03)
4 0.30(12.0) 0.42(0.40)  0.34(12.0,0.13)  0.41(0.21,-0.02)  0.22(11.0) 0.22(0.00)  0.18(12.0,-0.18)  0.24(0.33,0.09)
5 0.22(13.0) 0.20(-0.09)  0.17(14.0,-0.23)  0.21(0.24, 0.05) 0.37(10.0) 0.44(0.19)  0.37(12.0,0.00)  0.43(0.16,-0.02)
6 0.41(13.0) 0.47(0.15)  0.40(13.0,-0.02)  0.46(0.15,-0.02)  0.21(9.0)  0.26(0.24)  0.26(12.0,0.24)  0.26(0.00, 0.00)
7 0.21(13.0) 0.20(-0.05)  0.18(14.0,-0.14)  0.20(0.11, 0.00) 0.21(8.0)  0.32(0.52)  0.27(12.0,0.29)  0.33(0.22,0.03)
8 0.27(14.0) 0.29(0.07)  0.35(15.0,0.30)  0.29(-0.17,0.00)  0.23(11.0) 0.27(0.17)  0.26(12.0,0.13)  0.28(0.08, 0.04)
9 0.25(13.0) 0.35(0.40)  0.34(13.0,0.36)  0.36(0.06, 0.03) 0.31(10.0) 0.31(0.00)  0.32(13.0,0.03)  0.30(-0.06, -0.03)
10 0.36(12.0) 0.47(0.31)  0.35(13.0,-0.03)  0.46(0.31,-0.02)  0.41(9.0)  0.56(0.37)  0.38(13.0,-0.07)  0.55(0.45,-0.02)
11 0.16(13.0) 0.22(0.38)  0.11(15.0,-0.31)  0.23(1.09, 0.05) 0.17(10.0) 0.26(0.53)  0.19(11.0,0.12)  0.27(0.42, 0.04)
12 0.20(13.0) 0.32(0.60)  0.24(15.0,0.20)  0.31(0.29,-0.03)  0.22(12.0) 0.34(0.55)  0.31(11.0,0.41)  0.34(0.10, 0.00)
13 0.39(13.0) 0.36(-0.08)  0.40(13.0,0.03)  0.39(-0.03,0.08)  0.45(10.0) 0.4(-0.11)  0.45(12.0,0.00)  0.38(-0.16, -0.05)
14 0.19(13.0) 0.24(0.26)  0.17(12.0,-0.11)  0.24(0.41, 0.00) 0.24(10.0) 0.26(0.08)  0.30(12.0,0.25)  0.28(-0.07, 0.08)
15 0.20(13.0) 0.24(0.20)  0.18(15.0,-0.10)  0.25(0.39, 0.04) 0.44(9.0)  0.49(0.11)  0.45(12.0,0.02)  0.50(0.11,0.02)
16 0.16(12.0) 0.16(0.00)  0.16(13.0,0.00)  0.17(0.06, 0.06) 0.38(11.0) 0.46(0.21)  0.43(12.0,0.13)  0.49(0.14, 0.07)
17 0.26(14.0) 0.29(0.12)  0.29(13.0,0.12)  0.29(0.00, 0.00) 0.26(10.0) 0.30(0.15)  0.28(13.0,0.08)  0.33(0.18, 0.10)
18 0.06(13.0) 0.11(0.83)  0.17(13.0,1.83)  0.13(-0.24,0.18)  0.29(9.0)  0.32(0.10)  0.34(13.0,0.17)  0.33(-0.03, 0.03)
19 0.39(13.0) 0.36(-0.08)  0.39(15.0,0.00)  0.35(-0.10,-0.03)  0.36(10.0) 0.29(-0.19)  0.35(12.0,-0.03)  0.30(-0.14, 0.03)
20 0.23(12.0) 0.36(0.57)  0.24(13.0,0.04)  0.38(0.58, 0.06) 0.39(12.0) 0.44(0.13)  0.41(13.0,0.05)  0.46(0.12, 0.05)
21 0.26(13.0) 0.44(0.69)  0.32(14.0,0.23)  0.46(0.44, 0.05) 0.38(9.0)  0.40(0.05)  0.40(12.0,0.05)  0.41(0.02,0.02)
22 0.22(13.0) 0.20(-0.09)  0.30(17.0,0.36)  0.21(-0.30,0.05)  0.20(11.0) 0.26(0.30)  0.25(12.0,0.25)  0.26(0.04, 0.00)
23 0.19(13.0) 0.22(0.16)  0.21(14.0,0.11)  0.23(0.10, 0.05) 0.19(10.0) 0.27(0.42)  0.23(12.0,0.21)  0.28(0.22,0.04)
24 0.13(11.0) 0.19(0.46)  0.14(15.0,0.08)  0.19(0.36, 0.00) 0.39(11.0) 0.36(-0.08)  0.41(12.0,0.05)  0.38(-0.07, 0.06)
25 0.30(13.0) 0.39(0.30)  0.25(15.0,-0.17)  0.38(0.52,-0.03)  0.20(12.0) 0.24(0.20)  0.24(13.0,0.20)  0.24(0.00, 0.00)
Mean 0.24(12.8) 0.29(0.21)  0.25(14.0,0.04)  0.30(0.20, 0.01) 0.30(10.3) 0.34(0.13)  0.32(12.1,0.09)  0.35(0.09, 0.03)

® In parentheses is the number of QTL identified by QP based on the SE model; ®In parentheses is the gain in prediction accuracy with GWP over QP

based on the SE model; “ The first value in parentheses is the number of QTL identified by QP based on the ME model; and the second one the gain
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with ME over SE for QP; “ The first value in parentheses is the gain in accuracy with GWP over QP based on the ME model; and the second one is

the gain with ME over SE using GWP. Bold in parentheses indicates the number is not significant at a = 0.05.
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Table S14 Accuracy of AP prediction for environment E4 with QP and GWP in CV1

LL LW
SE ME SE ME

Popld QP° GWP" Qp* GWp* Qp* GWP" Qp* GWp*

1 0.25(15.0) 0.26(0.04)  0.18(14.0,-0.28)  0.27(0.5, 0.04) 0.26(13.0) 0.31(0.19)  0.30(12.0,0.15)  0.31(0.03, 0.00)

2 0.28(15.0) 0.25(-0.11)  0.19(14.0,-0.32)  0.23(0.21,-0.08)  0.39(13.0) 0.43(0.10)  0.39(12.0,0.00)  0.43(0.10, 0.00)

3 0.25(17.0) 0.24(-0.04)  0.15(15.0,-0.40)  0.25(0.67,0.04)  0.38(12.0) 0.39(0.03)  0.35(11.0,-0.08)  0.40(0.14, 0.03)

4 0.40(13.0) 0.42(0.05)  0.36(12.0,-0.10)  0.43(0.19,0.02)  0.25(13.0) 0.29(0.16)  0.26(12.0,0.04)  0.29(0.12, 0.00)

5 0.23(15.0) 0.38(0.65)  0.23(14.0,0.00)  0.38(0.65,0.00)  0.31(13.0) 0.33(0.06)  0.29(12.0,-0.06)  0.36(0.24, 0.09)

6 0.35(15.0) 0.46(0.31)  0.42(13.0,0.20)  0.48(0.14,0.04)  0.27(13.0) 0.33(0.22)  0.29(12.0,0.07)  0.33(0.14, 0.00)

7 0.16(13.0) 0.32(1.00)  0.19(14.0,0.19)  0.31(0.63,-0.03)  0.45(12.0) 0.52(0.16)  0.47(12.0,0.04)  0.53(0.13,0.02)

8 0.33(14.0) 0.34(0.03)  0.38(15.0,0.15)  0.35(-0.08,0.03)  0.26(12.0) 0.39(0.50)  0.30(12.0,0.15)  0.40(0.33,0.03)

9 0.34(15.0) 0.35(0.03)  0.32(13.0,-0.06)  0.36(0.13,0.03)  0.34(13.0) 0.40(0.18)  0.35(13.0,0.03)  0.41(0.17,0.02)

10 0.40(16.0) 0.46(0.15)  0.34(13.0,-0.15)  0.48(0.41,0.04)  0.47(13.0) 0.53(0.13)  0.47(13.0,0.00)  0.54(0.15,0.02)

11 0.22(13.0) 0.27(0.23)  0.17(15.0,-0.23)  0.27(0.59,0.00)  0.35(12.0) 0.36(0.03)  0.34(11.0,-0.03)  0.36(0.06, 0.00)

12 0.31(12.0) 0.31(0.00)  0.34(15.0,0.10)  0.34(0.00,0.10)  0.56(12.0) 0.57(0.02)  0.54(11.0,-0.04)  0.58(0.07,0.02)

13 0.25(14.0) 0.16(-0.36)  0.20(13.0,-0.20)  0.16(-0.20,0.00)  0.32(13.0) 0.32(0.00)  0.37(12.0,0.16)  0.35(-0.05, 0.09)
14 0.29(13.0) 0.35(0.21)  0.18(12.0,-0.38)  0.33(0.83,-0.06)  0.32(13.0) 0.33(0.03)  0.36(12.0,0.12)  0.33(-0.08, 0.00)
15 0.10(12.0) 0.20(1.00)  0.15(15.0,0.50)  0.21(0.40,0.05)  0.58(13.0) 0.60(0.03)  0.57(12.0,-0.02)  0.60(0.05, 0.00)

16 0.17(12.0) 0.23(0.35)  0.15(13.0,-0.12)  0.24(0.60,0.04)  0.47(12.0) 0.57(0.21)  0.52(12.0,0.11)  0.58(0.12, 0.02)

17 0.15(16.0) 0.25(0.67)  0.12(13.0,-0.20)  0.24(1.00,-0.04)  0.55(13.0) 0.53(-0.04)  0.53(13.0,-0.04)  0.53(0.00, 0.00)

18 0.13(14.0) 0.13(0.00)  0.16(13.0,0.23)  0.13(-0.19,0.00)  0.40(13.0) 0.38(-0.05)  0.39(13.0,-0.03)  0.38(-0.03, 0.00)
19 0.21(14.0) 0.19(-0.10)  0.22(15.0,0.05)  0.19(-0.14,0.00)  0.38(13.0) 0.36(-0.05)  0.43(12.0,0.13)  0.36(-0.16, 0.00)
20 0.30(12.0) 0.41(0.37)  0.33(13.0,0.10)  0.41(0.24,0.00)  0.44(12.0) 0.52(0.18)  0.42(13.0,-0.05)  0.52(0.24, 0.00)

21 0.45(14.0) 0.52(0.16)  0.42(14.0,-0.07)  0.52(0.24,0.00)  0.37(13.0) 0.41(0.11)  0.43(12.0,0.16)  0.44(0.02, 0.07)

22 0.20(14.0) 0.25(0.25)  0.21(17.0,0.05)  0.24(0.14,-0.04)  0.31(12.0) 0.40(0.29)  0.31(12.0,0.00)  0.40(0.29, 0.00)

23 0.13(17.0) 0.13(0.00)  0.10(14.0,-0.23)  0.13(0.30,0.00)  0.29(13.0) 0.30(0.03)  0.32(12.0,0.10)  0.30(-0.06, 0.00)
24 0.18(14.0) 0.29(0.61)  0.14(15.0,-0.22)  0.28(1.00,-0.03)  0.48(13.0) 0.50(0.04)  0.53(12.0,0.10)  0.50(-0.06, 0.00)
25 0.19(11.0) 0.29(0.53)  0.18(15.0,-0.05)  0.30(0.67,0.03)  0.36(13.0) 0.44(0.22)  0.32(13.0,-0.11)  0.43(0.34,-0.02)
Mean 0.25(14.0) 0.30(0.20)  0.23(14.0,-0.07)  0.30(0.30,0.00)  0.38(12.7) 0.42(0.11)  0.39(12.1,0.03)  0.43(0.10, 0.01)

® In parentheses is the number of QTL identified by QP based on the SE model; ®In parentheses is the gain in prediction accuracy with GWP over QP

based on the SE model; “ The first value in parentheses is the number of QTL identified by QP based on the ME model; and the second one the gain
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with ME over SE for QP; “ The first value in parentheses is the gain in accuracy with GWP over QP based on the ME model; and the second one is

the gain with ME over SE using GWP. Bold in parentheses indicates the number is not significant at a = 0.05.
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Table S15 Accuracy of WP prediction for environment E1 with QP and GWP in CV2

LL LW
SE ME SE ME

Popld QP° GWP" Qp* GWp* Qp* GWP" Qp* GWp*

1 0.23(1.6) 0.33(0.43) 0.41(3.4,0.78)  0.45(0.10,0.36)  0.06(1.3) 0.31(4.17) 0.18(1.6,2.00)  0.49(1.72, 0.58)
2 0.03(1.1) 0.18(5.00) 0.06(0.8,1.00)  0.42(6.00,1.33)  0.21(2.0) 0.40(0.90)  0.24(1.8,0.14)  0.55(1.29, 0.38)
3 0.09(1.2) 0.26(1.89) 0.06(0.8,-0.33)  0.37(5.17,0.42)  0.39(3.3) 0.56(0.44) 0.43(2.6,0.10)  0.68(0.58, 0.21)
4 0.24(2.8) 0.49(1.04) 0.34(3.2,0.42)  0.60(0.76,0.22)  0.23(2.4) 0.50(1.17)  0.23(1.6,0.00)  0.61(1.65, 0.22)
5 0.14(1.8) 0.33(1.36) 0.31(1.9,1.21)  0.54(0.74,0.64)  0.06(1.3) 0.21(2.50)  0.10(0.9,0.67)  0.46(3.60, 1.19)
6 0.25(2.4) 0.50(1.00) 0.31(2.3,0.24)  0.59(0.90,0.18)  0.02(1.6) 0.31(14.50) 0.05(1.0,1.50)  0.43(7.60, 0.39)
7 0.34(2.6) 0.52(0.53) 0.38(1.9,0.12)  0.67(0.76,0.29)  0.23(2.5) 0.48(1.09) 0.29(1.9,0.26)  0.61(1.10, 0.27)
8 0.07(1.7) 0.28(3.00) 0.19(1.7,1.71)  0.51(1.68,0.82) 0.07(1.5) 0.30(3.29)  0.28(2.2,3.00)  0.49(0.75, 0.63)
9 0.30(2.1) 0.35(0.17) 0.31(1.7,0.03)  0.50(0.61,0.43)  0.02(1.0) 0.18(8.00) 0.21(1.7,9.50)  0.42(1.00, 1.33)
10 0.26(2.5) 0.46(0.77) 0.32(2.1,0.23)  0.64(1.00,0.39)  0.15(2.2) 0.37(1.47) 0.27(2.4,0.80)  0.62(1.30, 0.68)
11 0.30(2.5) 0.40(0.33) 0.41(2.6,0.37)  0.56(0.37,0.40)  0.12(2.3) 0.40(2.33) 0.16(1.7,0.33)  0.48(2.00, 0.20)
12 0.25(3.0) 0.50(1.00) 0.33(2.9,0.32)  0.65(0.97,0.30)  0.30(3.1) 0.54(0.80)  0.40(2.8,0.33)  0.64(0.60, 0.19)
13 0.21(2.7) 0.45(1.14) 0.27(1.6,0.29)  0.64(1.37,0.42) 0.30(2.6) 0.49(0.63) 0.33(1.7,0.10)  0.61(0.85, 0.24)
14 0.10(2.0) 0.36(2.60) 0.21(1.6,1.10)  0.55(1.62,0.53)  0.20(2.3) 0.44(1.20)  0.22(1.4,0.10)  0.62(1.82, 0.41)
15 0.08(1.7) 0.28(2.50) 0.17(1.4,1.12)  0.47(1.76,0.68)  0.13(1.7) 0.30(1.31) 0.25(2.5,0.92)  0.43(0.72, 0.43)
16 0.20(1.7) 0.34(0.70) 0.23(1.2,0.15)  0.48(1.09,0.41)  0.25(2.3) 0.45(0.80) 0.38(2.7,0.52)  0.56(0.47, 0.24)
17 0.05(1.2) 0.27(4.40) 0.09(0.8,0.80)  0.39(3.33,0.44)  0.32(3.0) 0.55(0.72) 0.43(3.5,0.34)  0.68(0.58, 0.24)
18 0.10(1.4) 0.27(1.70) 0.06(0.6,-0.40)  0.36(5.00,0.33)  0.19(2.0) 0.40(1.11) 0.22(1.6,0.16)  0.47(1.14, 0.17)
19 0.27(2.2) 0.37(0.37) 0.21(15,-0.22) 0.52(1.48,0.41) 0.28(2.3) 0.41(0.46) 0.37(2.1,0.32)  0.58(0.57, 0.41)
20 0.19(2.6) 0.47(1.47) 0.16(1.5,-0.16)  0.61(2.81,0.30)  0.23(2.3) 0.48(1.09) 0.34(2.2,0.48)  0.60(0.76, 0.25)
21 0.33(3.0) 0.48(0.45) 0.42(3.3,0.27)  0.61(0.45,0.27)  0.18(2.1) 0.47(1.61) 0.16(1.7,-0.11)  0.54(2.38, 0.15)
22 0.15(1.3) 0.36(1.40) 0.25(1.4,0.67)  0.51(1.04,0.42) 0.05(1.4) 0.31(5.20) 0.18(1.6,2.60)  0.47(1.61, 0.52)
23 0.32(3.0) 0.44(0.38) 0.27(2.0,-0.16)  0.54(1.00,0.23)  0.08(1.5) 0.30(2.75)  0.25(2.4,2.12)  0.54(1.16, 0.80)
24 0.20(2.3) 0.48(1.40) 0.12(1.1,-0.40)  0.57(3.75,0.19)  0.35(3.2) 0.50(0.43)  0.45(2.7,0.29)  0.64(0.42, 0.28)
25 0.18(2.6) 0.50(1.78) 0.20(1.8,0.11)  0.61(2.05,0.22)  0.31(3.1) 0.47(0.52) 0.32(2.2,0.03)  0.60(0.87, 0.28)
Mean 0.20(2.1) 0.39(0.98) 0.24(1.8,0.25)  0.53(1.19,0.38)  0.19(2.2) 0.41(1.14) 0.27(2.0,0.42)  0.55(1.05, 0.36)

® In parentheses is the number of QTL identified by QP based on the SE model; ®In parentheses is the gain in prediction accuracy with GWP over QP

based on the SE model; “ The first value in parentheses is the number of QTL identified by QP based on the ME model; and the second one the gain
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with ME over SE for QP; “ The first value in parentheses is the gain in accuracy with GWP over QP based on the ME model; and the second one is

the gain in accuracy with ME over SE using GWP. Bold in parentheses indicates the number is not significant at a = 0.05.

28 S| Z.Guo et al.



Table S16 Accuracy of WP prediction for environment E2 with QP and GWP in CV2

LL LW
SE ME SE ME

Popld QP° GWP" Qp* GWp* ol GWP" Qp* GWp*

1 0.50(3.8) 0.67(0.34) 0.58(3.4,0.16)  0.75(0.29,0.12)  0.20(2.5) 0.46(1.30) 0.24(1.6,0.20)  0.57(1.37,0.24)
2 0.10(2.1) 0.40(3.00)  0.08(0.8,-0.20)  0.56(6.00,0.40)  0.21(2.6) 0.48(1.29) 0.28(1.8,0.33)  0.64(1.29, 0.33)
3 0.24(1.7) 0.20(-0.17) 0.08(0.8,-0.67)  0.30(2.75,0.50)  0.34(3.3) 0.60(0.76) 0.45(2.6,0.32)  0.70(0.56, 0.17)
4 0.22(3.0) 0.56(1.55) 0.35(3.2,0.59)  0.68(0.94,0.21) 0.41(3.1) 0.61(0.49) 0.32(1.6,-0.22)  0.70(1.19, 0.15)
5 0.27(2.8) 0.50(0.85)  0.31(1.9,0.15)  0.64(1.06,0.28)  0.08(2.3) 0.46(4.75) 0.15(0.9,0.87)  0.64(3.27, 0.39)
6 0.22(2.8) 0.47(1.14) 0.25(2.3,0.14)  0.58(1.32,0.23)  0.06(1.2) 0.31(4.17) 0.09(1.0,0.50)  0.37(3.11,0.19)
7 0.27(2.1) 0.41(0.52)  0.33(1.9,0.22)  0.62(0.88,0.51)  0.34(2.9) 0.59(0.74) 0.35(1.9,0.03)  0.72(1.06, 0.22)
8 0.10(2.0) 0.34(2.40)  0.21(1.7,1.10)  0.51(1.43,0.50)  0.24(1.8) 0.36(0.50) 0.35(2.2,0.46)  0.53(0.51, 0.47)
9 0.10(1.9) 0.33(2.30) 0.18(1.7,0.80)  0.46(1.56,0.39)  0.23(2.3) 0.47(1.04) 0.34(1.7,0.48)  0.54(0.59, 0.15)
10 0.22(2.9) 051(1.32) 0.31(2.1,0.41)  0.65(1.10,0.27)  0.13(1.9) 0.36(1.77) 0.26(2.4,1.00)  0.46(0.77, 0.28)
11 0.27(3.0) 0.52(0.93)  0.40(2.6,0.48)  0.62(0.55,0.19) 0.29(2.1) 0.41(0.41) 0.29(1.7,0.00)  0.54(0.86, 0.32)
12 0.24(3.1) 0.55(1.29) 0.36(2.9,0.50)  0.68(0.89,0.24)  0.29(3.6) 0.58(1.00) 0.38(2.8,0.31)  0.65(0.71,0.12)
13 0.22(2.3) 0.39(0.77)  0.32(1.6,0.45)  0.65(1.03,0.67) 0.18(2.2) 0.42(1.33) 0.31(1.7,0.72)  0.60(0.94, 0.43)
14 0.32(2.7) 0.42(0.31)  0.25(1.6,-0.22)  0.58(1.32,0.38)  0.04(1.4) 0.25(5.25) 0.12(1.4,2.00)  0.45(2.75, 0.80)
15 0.26(3.0) 0.48(0.85) 0.27(1.4,0.04)  0.65(1.41,0.35) 0.23(3.2) 0.55(1.39) 0.32(2.5,0.39)  0.67(1.09, 0.22)
16 0.19(2.0) 0.33(0.74)  0.21(1.2,0.11)  0.46(1.19,0.39) 0.42(3.3) 0.55(0.31) 0.46(2.7,0.10)  0.64(0.39, 0.16)
17 0.05(0.8) 0.12(1.40) 0.09(0.8,0.80)  0.29(2.22,1.42) 0.41(3.6) 0.61(0.49) 0.47(3.5,0.15)  0.73(0.55, 0.20)
18 0.02(1.3) 0.27(12.50) 0.07(0.6,2.50)  0.40(4.71,0.48) 0.17(1.7) 0.31(0.82) 0.24(1.6,0.41)  0.50(1.08, 0.61)
19 0.07(1.7) 0.27(2.86) 0.11(1.5,0.57)  0.40(2.64,0.48)  0.20(2.2) 0.41(1.05) 0.34(2.1,0.70)  0.57(0.68, 0.39)
20 0.12(2.3) 0.52(3.33)  0.16(1.5,0.33)  0.66(3.12,0.27)  0.32(2.6) 0.54(0.69) 0.40(2.2,0.25)  0.69(0.72, 0.28)
21 0.35(3.5) 0.58(0.66) 0.48(3.3,0.37)  0.70(0.46,0.21)  0.13(1.9) 0.33(1.54) 0.20(1.7,0.54)  0.44(1.20, 0.33)
22 0.32(2.6) 0.50(0.56)  0.24(1.4,-0.25)  0.60(1.50,0.20)  0.32(3.0) 0.59(0.84) 0.27(1.6,-0.16)  0.68(1.52, 0.15)
23 0.16(2.3) 0.43(1.69) 0.19(2.0,0.19)  0.53(1.79,0.23)  0.23(2.3) 0.37(0.61) 0.27(2.4,0.17)  0.49(0.81, 0.32)
24 0.01(1.0) 0.16(15.00) 0.10(1.1,9.00)  0.44(3.40,1.75) 0.24(2.2) 0.45(0.88) 0.42(2.7,0.75)  0.62(0.48, 0.38)
25 0.08(2.0) 0.40(4.00) 0.14(1.8,0.75)  0.57(3.07,0.42)  0.29(2.8) 0.48(0.66) 0.37(2.2,0.28)  0.54(0.46, 0.13)
Mean 0.20(2.3) 0.41(1.10) 0.24(1.8,0.23)  0.56(1.30,0.35)  0.24(2.5) 0.46(0.92) 0.31(2.0,0.28)  0.59(0.91, 0.27)

® In parentheses is the number of QTL identified by QP based on the SE model; ®In parentheses is the gain in prediction accuracy with GWP over QP

based on the SE model; “ The first value in parentheses is the number of QTL identified by QP based on the ME model; and the second one the gain

Z.Guo et al.

298I



with ME over SE for QP; “ The first value in parentheses is the gain in accuracy with GWP over QP based on the ME model; and the second one is

the gain in accuracy with ME over SE using GWP. Bold in parentheses indicates the number is not significant at o = 0.05.

305! Z.Guo et al.



Table S17 Accuracy of WP prediction for environment E3 with QP and GWP in CV2

LL LW
SE ME SE ME

Popld QP° GWP" Qp* GWp* Qp* GWP" Qp* GWp*

1 0.34(2.6) 0.51(0.50) 0.47(3.4,0.38)  0.65(0.38,0.27) 0.12(1.7) 0.36(2.00) 0.15(1.6,0.25)  0.45(2.00, 0.25)
2 0.12(1.9) 0.36(2.00) 0.08(0.8,-0.33)  0.51(5.38,0.42) 0.22(2.7) 0.52(1.36)  0.26(1.8,0.18)  0.65(1.50, 0.25)
3 0.08(1.5) 0.23(1.88) 0.07(0.8,-0.12)  0.35(4.00,0.52)  0.25(2.0) 0.26(0.04)  0.36(2.6, 0.44) 0.46(0.28, 0.77)
4 0.31(2.6) 0.51(0.65) 0.37(3.2,0.19)  0.60(0.62,0.18)  0.01(1.1) 0.19(18.00) 0.13(1.6,12.00)  0.38(1.92, 1.00)
5 0.23(2.5) 0.46(1.00) 0.29(1.9,0.26)  0.60(1.07,0.30)  0.03(1.4) 0.30(9.00)  0.08(0.9, 1.67) 0.52(5.50, 0.73)
6 0.34(2.4) 0.47(0.38) 0.32(2.3,-0.06)  0.59(0.84,0.26)  0.08(1.8) 0.31(2.87)  0.08(1.0,0.00)  0.43(4.38,0.39)
7 0.28(2.3) 0.49(0.75) 0.31(1.9,0.11)  0.64(1.06,0.31)  0.22(2.1) 0.42(0.91)  0.29(1.9, 0.32) 0.59(1.03, 0.40)
8 0.09(1.8) 0.32(2.56) 0.17(1.7,0.89)  0.50(1.94,0.56) 0.13(2.4) 0.46(2.54)  0.26(2.2, 1.00) 0.54(1.08, 0.17)
9 0.19(2.1) 0.42(1.21) 0.28(1.7,0.47)  0.54(0.93,0.29)  0.18(2.5) 0.45(1.50)  0.31(1.7,0.72) 0.57(0.84, 0.27)
10 0.10(2.3) 0.42(3.20) 0.27(2.1,1.70)  0.62(1.30,0.48)  0.32(3.5) 0.55(0.72)  0.31(2.4,-0.03)  0.62(1.00, 0.13)
11 0.30(2.7) 0.53(0.77) 0.39(2.6,0.30)  0.63(0.62,0.19)  0.12(2.0) 0.38(2.17)  0.17(1.7, 0.42) 0.52(2.06, 0.37)
12 0.21(2.3) 0.42(1.00) 0.29(2.9,0.38)  0.56(0.93,0.33)  0.05(1.4) 0.27(4.40)  0.23(2.8, 3.60) 0.41(0.78, 0.52)
13 0.19(2.6) 0.43(1.26) 0.30(1.6,0.58)  0.61(1.03,0.42) 0.06(1.9) 0.27(3.50)  0.26(1.7, 3.33) 0.51(0.96, 0.89)
14 0.19(1.5) 0.33(0.74) 0.17(1.6,-0.11)  0.48(1.82,0.45)  0.09(1.5) 0.33(2.67)  0.18(1.4, 1.00) 0.53(1.94, 0.61)
15 0.05(1.2) 0.25(4.00) 0.17(1.4,2.40)  0.46(1.71,0.84) 0.17(2.6) 0.39(1.29)  0.27(2.5, 0.59) 0.57(1.11, 0.46)
16 0.08(1.8) 0.33(3.12) 0.10(1.2,0.25)  0.43(3.30,0.30)  0.09(1.8) 0.36(3.00)  0.31(2.7, 2.44) 0.52(0.68, 0.44)
17 0.10(1.6) 0.32(2.20) 0.12(0.8,0.20)  0.44(2.67,0.38)  0.10(1.8) 0.37(2.70)  0.32(3.5, 2.20) 0.54(0.69, 0.46)
18 0.00(0.9) 0.18 0.05(0.6) 0.28(4.60,0.56)  0.34(2.2) 0.35(0.03)  0.29(1.6,-0.15)  0.47(0.62, 0.34)
19 0.22(2.6) 0.46(1.09) 0.20(1.5,-0.09)  0.57(1.85,0.24)  0.21(2.0) 0.41(0.95)  0.35(2.1, 0.67) 0.54(0.54, 0.32)
20 0.14(2.1) 0.32(1.29) 0.16(1.5,0.14)  0.49(2.06,0.53)  0.17(2.2) 0.44(1.59)  0.33(2.2,0.94) 0.58(0.76, 0.32)
21 0.25(2.7) 0.47(0.88) 0.46(3.3,0.84)  0.63(0.37,0.34)  0.21(2.4) 0.41(0.95)  0.21(1.7,0.00)  0.50(1.38,0.22)
22 0.23(1.9) 0.39(0.70) 0.28(1.4,0.22)  0.51(0.82,0.31)  0.10(1.6) 0.34(2.40)  0.20(1.6, 1.00) 0.52(1.60, 0.53)
23 0.21(1.7) 0.31(0.48) 0.27(2.0,0.29)  0.50(0.85,0.61)  0.15(2.1) 0.40(1.67)  0.29(2.4, 0.93) 0.52(0.79, 0.30)
24 0.05(1.5) 0.26(4.20) 0.09(1.1,0.80)  0.41(3.56,0.58)  0.37(2.3) 0.41(0.11)  0.47(2.7,0.27) 0.57(0.21, 0.39)
25 0.10(1.7) 0.36(2.60) 0.17(1.8,0.70)  0.50(1.94,0.39)  0.12(1.8) 0.29(1.42)  0.26(2.2,1.17) 0.44(0.69, 0.52)
Mean 0.18(2.0) 0.38(1.17) 0.23(1.8,0.33)  0.52(1.24,0.37)  0.16(2.0) 0.37(1.36)  0.25(2.0, 0.63) 0.52(1.03, 0.40)

® In parentheses is the number of QTL identified by QP based on the SE model; ®In parentheses is the gain in prediction accuracy with GWP over QP

based on the SE model; “ The first value in parentheses is the number of QTL identified by QP based on the ME model; and the second one the gain
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with ME over SE for QP; “ The first value in parentheses is the gain in accuracy with GWP over QP based on the ME model; and the second one is

the gain in accuracy with ME over SE using GWP. Bold in parentheses indicates the number is not significant at a = 0.05.
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Table S18 Accuracy of WP prediction for environment E4 with QP and GWP in CV2

LL LW
SE ME SE ME

Popld QP° GWP" Qp* GWp* ol GWP" Qp* GWp*

1 0.31(2.4) 0.46(0.48) 0.47(3.4,0.52)  0.61(0.30,0.33) 0.25(2.5) 0.51(1.04) 0.25(1.6,0.00)  0.62(1.48,0.22)
2 0.05(2.0) 0.30(5.00) 0.08(0.8,0.60)  0.52(5.50,0.73)  0.20(2.5) 0.46(1.30) 0.25(1.8,0.25)  0.62(1.48, 0.35)
3 0.08(1.3) 0.27(2.38)  0.06(0.8,-0.25)  0.36(5.00,0.33)  0.29(2.6) 0.41(0.41) 0.40(2.6,0.38)  0.61(0.52, 0.49)
4 0.31(3.1) 0.53(0.71) 0.43(3.2,0.39)  0.65(0.51,0.23)  0.33(2.8) 0.52(0.58) 0.25(1.6,-0.24)  0.63(1.52, 0.21)
5 0.07(1.8) 0.37(4.29) 0.18(1.9,1.57)  0.55(2.06,0.49)  0.07(2.2) 0.44(5.29) 0.13(0.9,0.86)  0.62(3.77, 0.41)
6 0.22(2.7) 0.47(1.14) 0.31(2.3,0.41)  0.59(0.90,0.26)  0.08(1.4) 0.31(2.87) 0.10(1.0,0.25)  0.46(3.60, 0.48)
7 0.33(2.6) 0.60(0.82)  0.38(1.9,0.15)  0.73(0.92,0.22) 0.38(3.2) 0.61(0.61) 0.35(1.9,-0.08)  0.72(1.06, 0.18)
8 0.18(2.2) 0.37(1.06) 0.26(1.7,0.44)  0.59(1.27,0.59)  0.28(2.3) 0.40(0.43) 0.37(2.2,0.32)  0.57(0.54, 0.42)
9 0.10(1.9) 0.33(2.30) 0.18(1.7,0.80)  0.48(1.67,0.45)  0.37(2.6) 0.48(0.30) 0.39(1.7,0.05)  0.51(0.31, 0.06)
10 0.13(2.2) 0.42(2.23) 0.25(2.1,0.92)  0.57(1.28,0.36)  0.26(3.3) 0.62(1.38) 0.32(2.4,0.23)  0.72(1.25, 0.16)
11 0.16(2.1) 0.29(0.81)  0.37(2.6,1.31)  0.49(0.32,0.69) 0.18(2.6) 0.46(1.56) 0.24(1.7,0.33)  0.60(1.50, 0.30)
12 0.15(2.7) 0.50(2.33)  0.32(2.9,1.13)  0.64(1.00,0.28)  0.38(3.4) 0.57(0.50) 0.45(2.8,0.18)  0.66(0.47, 0.16)
13 0.10(1.3) 0.24(1.40)  0.30(1.6,2.00)  0.54(0.80,1.25) 0.16(2.1) 0.42(1.62) 0.28(1.7,0.75)  0.60(1.14, 0.43)
14 0.06(1.9) 0.35(4.83) 0.19(1.6,2.17)  0.53(1.79,0.51)  0.24(2.3) 0.44(0.83) 0.23(1.4,-0.04)  0.63(1.74, 0.43)
15 0.21(1.9) 0.37(0.76)  0.23(1.4,0.10)  0.57(1.48,0.54)  0.29(3.0) 0.54(0.86) 0.35(2.5,0.21)  0.68(0.94, 0.26)
16 0.08(1.3) 0.21(1.62) 0.19(1.2,1.38)  0.42(1.21,1.00) 0.30(3.0) 0.54(0.80) 0.43(2.7,0.43)  0.66(0.53,0.22)
17 0.12(1.6) 0.35(1.92) 0.13(0.8,0.08)  0.48(2.69,0.37) 0.31(3.3) 0.56(0.81) 0.42(3.5,0.35)  0.70(0.67, 0.25)
18 0.04(1.3) 0.26(5.50)  0.06(0.6,0.50)  0.37(5.17,0.42)  0.22(2.0) 0.33(0.50) 0.28(1.6,0.27)  0.45(0.61, 0.36)
19 0.06(1.5) 0.28(3.67) 0.13(1.5,1.17)  0.45(2.46,0.61) 0.42(3.4) 0.50(0.19) 0.42(2.1,0.00)  0.66(0.57, 0.32)
20 0.11(2.2) 0.47(3.27) 0.14(1.5,0.27)  0.59(3.21,0.26)  0.49(2.6) 0.53(0.08) 0.45(2.2,-0.08)  0.67(0.49, 0.26)
21 0.38(3.4) 0.61(0.61) 0.49(3.3,0.29)  0.69(0.41,0.13) 0.10(1.8) 0.36(2.60) 0.18(1.7,0.80)  0.49(1.72, 0.36)
22 0.30(2.3) 0.46(0.53)  0.28(1.4,-0.07)  0.55(0.96,0.20)  0.25(2.8) 0.54(1.16) 0.26(1.6,0.04)  0.67(1.58, 0.24)
23 0.26(2.0) 0.39(0.50)  0.29(2.0,0.12)  0.50(0.72,0.28)  0.29(3.0) 0.48(0.66) 0.32(2.4,0.10)  0.60(0.87, 0.25)
24 0.19(1.9) 0.23(0.21)  0.13(1.1,-0.32)  0.41(2.15,0.78)  0.31(3.1) 0.46(0.48) 0.44(2.7,0.42)  0.62(0.41, 0.35)
25 0.02(1.5) 0.24(11.00) 0.12(1.8,5.00)  0.45(2.75,0.88)  0.27(2.5) 0.49(0.81) 0.38(2.2,0.41)  0.54(0.42,0.10)
Mean 0.16(2.0) 0.38(1.38)  0.24(1.8,0.49)  0.53(1.23,0.39)  0.27(2.7) 0.48(0.78) 0.32(2.0,0.18)  0.61(0.93,0.28)

® In parentheses is the number of QTL identified by QP based on the SE model; ®In parentheses is the gain in prediction accuracy with GWP over QP

based on the SE model; “ The first value in parentheses is the number of QTL identified by QP based on the ME model; and the second one the gain
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with ME over SE for QP; “ The first value in parentheses is the gain in accuracy with GWP over QP based on the ME model; and the second one is

the gain in accuracy with ME over SE using GWP. Bold in parentheses indicates the number is not significant at a = 0.05.
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Table S19 Accuracy of AP prediction for environment E1 with QP and GWP in CV2

LL LW
SE ME SE ME

Popld QP° GWP" Qp* GWp* Qp* GWP" Qp* GWp*

1 0.21(8.0) 0.31(0.48) 0.27(9.5,0.29)  0.35(0.30,0.13)  0.20(8.5) 0.27(0.35)  0.22(11.0,0.10)  0.30(0.36,0.11)
2 0.14(8.0) 0.17(0.21) 0.20(9.5,0.43)  0.22(0.10,0.29)  0.37(8.5) 0.41(0.11)  0.37(11.0,0.00)  0.44(0.19, 0.07)
3 0.20(8.0) 0.25(0.25) 0.22(9.5,0.10)  0.28(0.27,0.12)  0.39(8.5) 0.55(0.41)  0.46(11.0,0.18)  0.59(0.28, 0.07)
4 0.43(8.0) 0.45(0.05) 0.40(9.5,-0.07)  0.48(0.20,0.07)  0.32(8.5) 0.33(0.03)  0.29(11.0,-0.09)  0.33(0.14, 0.00)
5 0.26(8.0) 0.26(0.00) 0.21(9.5,-0.19)  0.28(0.33,0.08)  0.14(8.5) 0.24(0.71)  0.15(11.0,0.07)  0.28(0.87,0.17)
6 0.39(8.0) 0.47(0.21) 0.39(9.5,0.00)  0.51(0.31,0.09)  0.33(8.5) 0.38(0.15)  0.39(11.0,0.18)  0.41(0.05, 0.08)
7 0.27(8.0) 0.29(0.07) 0.32(9.5,0.19)  0.36(0.13,0.24)  0.33(8.5) 0.37(0.12)  0.39(11.0,0.18)  0.44(0.13,0.19)
8 0.36(8.0) 0.44(0.22) 0.40(9.5,0.11)  0.49(0.23,0.11) 0.28(8.5) 0.37(0.32)  0.33(11.0,0.18)  0.40(0.21,0.08)
9 0.33(8.0) 0.35(0.06) 0.36(9.5,0.09)  0.39(0.08,0.11) 0.16(8.5) 0.16(0.00)  0.18(11.0,0.12)  0.18(0.00,0.13)
10 0.32(8.0) 0.39(0.22) 0.39(9.5,0.22)  0.44(0.13,0.13)  0.39(8.5) 0.44(0.13)  0.44(11.0,0.13)  0.50(0.14, 0.14)
11 0.09(8.0) 0.14(0.56) 0.11(9.5,0.22)  0.20(0.82,0.43)  0.16(8.5) 0.21(0.31)  0.23(11.0,0.44)  0.24(0.04, 0.14)
12 0.35(8.0) 0.40(0.14) 0.40(9.5,0.14)  0.46(0.15,0.15)  0.50(8.5) 0.57(0.14)  0.53(11.0,0.06)  0.60(0.13, 0.05)
13 0.25(8.0) 0.28(0.12) 0.38(9.5,0.52)  0.38(0.00,0.36)  0.41(8.5) 0.40(-0.02)  0.47(11.0,0.15)  0.44(-0.06, 0.1)
14 0.37(8.0) 0.40(0.08) 0.39(9.5,0.05)  0.44(0.13,0.10)  0.37(8.5) 0.36(-0.03)  0.40(11.0,0.08)  0.42(0.05,0.17)
15 0.23(8.0) 0.25(0.09) 0.19(9.5,-0.17)  0.27(0.42,0.08)  0.22(8.5) 0.33(0.50)  0.24(11.0,0.09)  0.34(0.42, 0.03)
16 0.21(8.0) 0.30(0.43) 0.23(9.5,0.10)  0.34(0.48,0.13)  0.42(8.5) 0.51(0.21)  0.50(11.0,0.19)  0.53(0.06, 0.04)
17 0.29(8.0) 0.29(0.00) 0.31(9.5,0.07)  0.33(0.06,0.14)  0.37(8.5) 0.46(0.24)  0.46(11.0,0.24)  0.51(0.11,0.11)
18 0.14(8.0) 0.15(0.07) 0.14(9.5,0.00)  0.17(0.21,0.13)  0.21(8.5) 0.30(0.43)  0.29(11.0,0.38)  0.33(0.14, 0.10)
19 0.29(8.0) 0.32(0.10) 0.34(9.5,0.17)  0.37(0.09,0.16)  0.22(8.5) 0.26(0.18)  0.26(11.0,0.18)  0.29(0.12,0.12)
20 0.29(8.0) 0.42(0.45) 0.32(9.5,0.10)  0.45(0.41,0.07)  0.38(8.5) 0.44(0.16)  0.37(11.0,-0.03)  0.47(0.27,0.07)
21 0.30(8.0) 0.33(0.10) 0.35(9.5,0.17)  0.39(0.11,0.18)  0.28(8.5) 0.32(0.14)  0.31(11.0,0.11)  0.35(0.13,0.09)
22 0.30(8.0) 0.34(0.13) 0.29(9.5,-0.03)  0.36(0.24,0.06)  0.24(8.5) 0.31(0.29)  0.26(11.0,0.08)  0.34(0.31,0.10)
23 0.15(8.0) 0.22(0.47) 0.18(9.5,0.20)  0.25(0.39,0.14)  0.15(8.5) 0.17(0.13)  0.24(11.0,0.60)  0.24(0.00, 0.41)
24 0.23(8.0) 0.32(0.39) 0.23(9.5,0.00)  0.32(0.39,0.00) 0.45(8.5) 0.47(0.04)  0.47(11.0,0.04)  0.50(0.06, 0.06)
25 0.39(8.0) 0.43(0.10) 0.35(9.5,-0.10)  0.46(0.31,0.07)  0.38(8.5) 0.48(0.26)  0.40(11.0,0.05)  0.51(0.28, 0.06)
Mean 0.27(8.0) 0.32(0.19) 0.29(9.5,0.09)  0.36(0.24,0.12)  0.31(8.5) 0.36(0.16)  0.35(11.1,0.13)  0.40(0.14, 0.10)

® In parentheses is the number of QTL identified by QP based on the SE model; ®In parentheses is the gain in prediction accuracy with GWP over QP

based on the SE model; “ The first value in parentheses is the number of QTL identified by QP based on the ME model; and the second one the gain
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with ME over SE for QP; “ The first value in parentheses is the gain in accuracy with GWP over QP based on the ME model; the second one is the
gain in accuracy with ME over SE using GWP; and the third one is the gain in accuracy with GWP over PP. Bold in parentheses indicates the number

is not significant at a = 0.05.
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Table S20 Accuracy of AP prediction for environment E2 with QP and GWP in CV2

LL LW
SE ME SE ME

Popld QP° GWP" Qp* GWp* ol GWP" Qp* GWp*

1 0.33(9.8) 0.45(0.36)  0.30(9.5,-0.09)  0.47(0.57,0.04)  0.22(10.6) 0.25(0.14)  0.28(11.0,0.27)  0.30(0.07, 0.20)
2 0.27(9.8) 0.30(0.11)  0.28(9.5,0.04)  0.36(0.29,0.20)  0.35(10.6) 0.45(0.29)  0.39(11.0,0.11)  0.50(0.28,0.11)
3 0.28(9.8) 0.30(0.07)  0.26(9.5,-0.07)  0.32(0.23,0.07)  0.47(10.6) 0.56(0.19)  0.52(11.0,0.11)  0.60(0.15,0.07)
4 0.33(9.8) 0.42(0.27)  0.34(9.5,0.03)  0.46(0.35,0.10)  0.35(10.6) 0.38(0.09)  0.38(11.0,0.09)  0.42(0.11,0.11)
5 0.28(9.8) 0.33(0.18)  0.28(9.5,0.00)  0.37(0.32,0.12)  0.38(10.6) 0.47(0.24)  0.41(11.0,0.08)  0.52(0.27,0.11)
6 0.39(9.8) 0.46(0.18)  0.43(9.5,0.10)  0.49(0.14,0.07)  0.31(10.6) 0.28(-0.10)  0.31(11.0,0.00)  0.30(-0.03, 0.07)
7 0.23(9.8) 0.23(0.00)  0.25(9.5,0.09)  0.28(0.12,0.22)  0.47(10.6) 0.60(0.28)  0.48(11.0,0.02)  0.62(0.29, 0.03)
8 0.30(9.8) 0.27(-0.10)  0.34(9.5,0.13)  0.32(-0.06,0.19)  0.30(10.6) 0.36(0.20)  0.34(11.0,0.13)  0.38(0.12, 0.06)
9 0.21(9.8) 0.21(0.00)  0.27(9.5,0.29)  0.24(-0.11,0.14)  0.32(10.6) 0.36(0.13)  0.38(11.0,0.19)  0.39(0.03, 0.08)
10 0.41(9.8) 0.49(0.20)  0.40(9.5,-0.02)  0.52(0.30,0.06)  0.35(10.6) 0.42(0.20)  0.41(11.0,0.17)  0.48(0.17,0.14)
11 0.27(9.8) 0.34(0.26)  0.28(9.5,0.04)  0.39(0.39,0.15)  0.32(10.6) 0.37(0.16)  0.35(11.0,0.09)  0.40(0.14, 0.08)
12 0.38(9.8) 0.42(0.11)  0.44(9.5,0.16)  0.46(0.05,0.10)  0.51(10.6) 0.60(0.18)  0.54(11.0,0.06)  0.63(0.17,0.05)
13 0.32(9.8) 0.36(0.13)  0.29(9.5,-0.09)  0.40(0.38,0.11)  0.38(10.6) 0.41(0.08)  0.42(11.0,0.11)  0.44(0.05,0.07)
14 0.27(9.8) 0.27(0.00)  0.33(9.5,0.22)  0.33(0.00,0.22)  0.35(10.6) 0.38(0.09)  0.36(11.0,0.03)  0.41(0.14, 0.08)
15 0.23(9.8) 0.33(0.43)  0.25(9.5,0.09)  0.37(0.48,0.12)  0.47(10.6) 0.54(0.15)  0.46(11.0,-0.02)  0.55(0.20, 0.02)
16 0.30(9.8) 0.41(0.37)  0.31(9.5,0.03)  0.45(0.45,0.10)  0.48(10.6) 0.54(0.13)  0.51(11.0,0.06)  0.56(0.10, 0.04)
17 0.05(9.8) 0.10(1.00)  0.08(9.5,0.60)  0.14(0.75,0.40)  0.58(10.6) 0.61(0.05)  0.58(11.0,0.00)  0.62(0.07,0.02)
18 0.15(9.8) 0.20(0.33)  0.15(9.5,0.00)  0.22(0.47,0.10)  0.24(10.6) 0.26(0.08)  0.22(11.0,-0.08)  0.27(0.23,0.04)
19 0.35(9.8) 0.40(0.14)  0.39(9.5,0.11)  0.43(0.10,0.07)  0.42(10.6) 0.42(0.00)  0.41(11.0,-0.02)  0.44(0.07,0.05)
20 0.26(9.8) 0.42(0.62)  0.26(9.5,0.00)  0.44(0.69,0.05)  0.39(10.6) 0.44(0.13)  0.38(11.0,-0.03)  0.46(0.21, 0.05)
21 0.39(9.8) 0.48(0.23)  0.42(9.5,0.08)  0.51(0.21,0.06)  0.37(10.6) 0.44(0.19)  0.38(11.0,0.03)  0.45(0.18,0.02)
22 0.44(9.8) 0.44(0.00)  0.45(9.5,0.02)  0.47(0.04,0.07)  0.39(10.6) 0.43(0.10)  0.36(11.0,-0.08)  0.47(0.31,0.09)
23 0.30(9.8) 0.36(0.20)  0.29(9.5,-0.03)  0.39(0.34,0.08)  0.37(10.6) 0.39(0.05)  0.39(11.0,0.05)  0.42(0.08, 0.08)
24 0.19(9.8) 0.21(0.11)  0.19(9.5,0.00)  0.25(0.32,0.19)  0.44(10.6) 0.49(0.11)  0.49(11.0,0.11)  0.51(0.04, 0.04)
25 0.15(9.8) 0.27(0.80)  0.16(9.5,0.07)  0.31(0.94,0.15)  0.30(10.6) 0.37(0.23)  0.35(11.0,0.17)  0.42(0.20, 0.14)
Mean 0.28(9.8) 0.34(0.21)  0.30(9.5,0.05)  0.37(0.23,0.10)  0.38(10.6) 0.43(0.13)  0.40(11.1,0.06)  0.46(0.15,0.07)

® In parentheses is the number of QTL identified by QP based on the SE model; ®In parentheses is the gain in prediction accuracy with GWP over

QP based on the SE model;  The first value in parentheses is the number of QTL identified by QP based on the ME model; and the second one the
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gain with ME over SE for QP; 9 The first value in parentheses is the gain in accuracy with GWP over QP based on the ME model; the second one is
the gain in accuracy with ME over SE using GWP; and the third one is the gain in accuracy with GWP over PP. Bold in parentheses indicates the

number is not significant at a = 0.05.
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Table S21 Accuracy of AP prediction for environment E3 with QP and GWP in CV2

LL LW
SE ME SE ME

Popld QP° GWP" Qp* GWp* ol GWP" Qp* GWp*

1 0.29(7.8) 0.41(0.41)  0.34(9.5,0.17)  0.45(0.32,0.10)  0.20(7.4) 0.23(0.15)  0.26(11.0,0.30)  0.27(0.01, 0.17)
2 0.27(7.8) 0.29(0.07)  0.27(9.5,0.00)  0.35(0.30,0.21)  0.41(7.4) 0.47(0.15)  0.44(11.0,0.07)  0.52(0.18,0.11)
3 0.11(7.8) 0.21(0.91)  0.14(9.5,0.27)  0.23(0.64,0.10)  0.34(7.4) 0.36(0.06)  0.32(11.0,-0.06)  0.38(0.19, 0.06)
4 0.29(7.8) 0.44(0.52)  0.31(9.5,0.07)  0.46(0.48,0.05)  0.18(7.4) 0.22(0.22)  0.18(11.0,0.00)  0.26(0.44, 0.18)
5 0.22(7.8) 0.22(0.00)  0.24(9.5,0.09)  0.27(0.13,0.23)  0.38(7.4) 0.44(0.16)  0.37(11.0,-0.03)  0.46(0.24, 0.05)
6 0.39(7.8) 0.48(0.23)  0.37(9.5,-0.05)  0.50(0.35,0.04)  0.19(7.4) 0.26(0.37)  0.20(11.0,0.05)  0.27(0.35,0.04)
7 0.25(7.8) 0.25(0.00)  0.19(9.5,-0.24)  0.28(0.47,0.12)  0.22(7.4) 0.32(0.45)  0.29(11.0,0.32)  0.37(0.28, 0.16)
8 0.22(7.8) 0.28(0.27)  0.24(9.5,0.09)  0.32(0.33,0.14)  0.23(7.4) 0.29(0.26)  0.26(11.0,0.13)  0.31(0.19, 0.07)
9 0.30(7.8) 0.36(0.20)  0.35(9.5,0.17)  0.39(0.11,0.08)  0.32(7.4) 0.33(0.03)  0.34(11.0,0.06)  0.34(0.00, 0.03)
10 0.33(7.8) 0.48(0.45)  0.38(9.5,0.15)  0.51(0.34,0.06)  0.42(7.4) 0.55(0.31)  0.44(11.0,0.05)  0.57(0.30, 0.04)
11 0.18(7.8) 0.27(0.50)  0.17(9.5,-0.06)  0.31(0.82,0.15)  0.19(7.4) 0.27(0.42)  0.23(11.0,0.21)  0.31(0.35,0.15)
12 0.25(7.8) 0.32(0.28)  0.30(9.5,0.20)  0.35(0.17,0.09)  0.28(7.4) 0.32(0.14)  0.30(11.0,0.07)  0.33(0.10, 0.03)
13 0.33(7.8) 0.38(0.15)  0.42(9.5,0.27)  0.46(0.10,0.21)  0.39(7.4) 0.40(0.03)  0.43(11.0,0.10)  0.42(-0.02, 0.05)
14 0.19(7.8) 0.26(0.37)  0.19(9.5,0.00)  0.30(0.58,0.15)  0.22(7.4) 0.26(0.18)  0.28(11.0,0.27)  0.32(0.14, 0.23)
15 0.11(7.8) 0.25(1.27)  0.14(9.5,0.27)  0.31(1.21,0.24)  0.39(7.4) 0.49(0.26)  0.45(11.0,0.15)  0.52(0.16, 0.06)
16 0.13(7.8) 0.20(0.54)  0.14(9.5,0.08)  0.24(0.71,0.20)  0.37(7.4) 0.46(0.24)  0.44(11.0,0.19)  0.52(0.18,0.13)
17 0.25(7.8) 0.29(0.16)  0.24(9.5,-0.04)  0.31(0.29,0.07)  0.21(7.4) 0.31(0.48)  0.31(11.0,0.48)  0.37(0.19,0.19)
18 0.08(7.8) 0.11(0.38)  0.18(9.5,1.25)  0.15(-0.17,0.36)  0.34(7.4) 0.37(0.09)  0.36(11.0,0.06)  0.39(0.08, 0.05)
19 0.33(7.8) 0.39(0.18)  0.41(9.5,0.24)  0.42(0.02,0.08)  0.33(7.4) 0.30(-0.09)  0.33(11.0,0.00)  0.34(0.03,0.13)
20 0.21(7.8) 0.35(0.67)  0.24(9.5,0.14)  0.39(0.63,0.11)  0.41(7.4) 0.46(0.12)  0.43(11.0,0.05)  0.50(0.16, 0.09)
21 0.30(7.8) 0.46(0.53)  0.42(9.5,0.40)  0.52(0.24,0.13)  0.37(7.4) 0.42(0.14)  0.44(11.0,0.19)  0.45(0.02, 0.07)
22 0.23(7.8) 0.21(-0.09)  0.31(9.5,0.35)  0.26(-0.16,0.24)  0.19(7.4) 0.27(0.42)  0.25(11.0,0.32)  0.31(0.24, 0.15)
23 0.20(7.8) 0.23(0.15)  0.19(9.5,-0.05)  0.27(0.42,0.17)  0.21(7.4) 0.29(0.38)  0.26(11.0,0.24)  0.33(0.27,0.14)
24 0.12(7.8) 0.20(0.67)  0.16(9.5,0.33)  0.23(0.44,0.15)  0.40(7.4) 0.39(-0.03)  0.44(11.0,0.10)  0.43(-0.02, 0.10)
25 0.23(7.8) 0.38(0.65)  0.20(9.5,-0.13)  0.39(0.95,0.03)  0.23(7.4) 0.26(0.13)  0.23(11.0,0.00)  0.28(0.22, 0.08)
Mean 0.23(7.8) 0.31(0.35)  0.26(9.5,0.13)  0.35(0.35,0.12)  0.30(7.3) 0.35(0.17)  0.33(11.1,0.12)  0.38(0.15, 0.09)

® In parentheses is the number of QTL identified by QP based on the SE model; ®In parentheses is the gain in prediction accuracy with GWP over QP

based on the SE model; “ The first value in parentheses is the number of QTL identified by QP based on the ME model; and the second one the gain
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with ME over SE for QP; “ The first value in parentheses is the gain in accuracy with GWP over QP based on the ME model; the second one is the
gain in accuracy with ME over SE using GWP; and the third one is the gain in accuracy with GWP over PP. Bold in parentheses indicates the number

is not significant at a = 0.05.
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Table S22 Accuracy of AP prediction for environment E4 with QP and GWP in CV2

LL LW
SE ME SE ME

Popld QP° GWP" Qp* GWp* ol GWP" Qp* GWp*

1 0.22(7.4) 0.30(0.36)  0.24(9.5,0.09)  0.36(0.50,0.20)  0.30(11.0) 0.34(0.13)  0.34(11.0,0.13)  0.37(0.09, 0.09)
2 0.18(7.4) 0.25(0.39)  0.21(9.5,0.17)  0.28(0.33,0.12)  0.40(11.0) 0.44(0.10)  0.41(11.0,0.02)  0.47(0.15,0.07)
3 0.23(7.4) 0.26(0.13)  0.23(9.5,0.00)  0.30(0.30,0.15)  0.37(11.0) 0.40(0.08)  0.37(11.0,0.00)  0.44(0.19, 0.10)
4 0.33(7.4) 0.45(0.36)  0.37(9.5,0.12)  0.50(0.35,0.11)  0.29(11.0) 0.31(0.07)  0.30(11.0,0.03)  0.34(0.13,0.10)
5 0.23(7.4) 0.39(0.70)  0.26(9.5,0.13)  0.42(0.62,0.08)  0.28(11.0) 0.35(0.25)  0.32(11.0,0.14)  0.40(0.25,0.14)
6 0.38(7.4) 0.46(0.21)  0.42(9.5,0.11)  0.52(0.24,0.13)  0.31(11.0) 0.36(0.16)  0.31(11.0,0.00)  0.37(0.19, 0.03)
7 0.22(7.4) 0.36(0.64)  0.24(9.5,0.09)  0.39(0.63,0.08)  0.47(11.0) 0.53(0.13)  0.50(11.0,0.06)  0.57(0.14,0.08)
8 0.24(7.4) 0.35(0.46)  0.32(9.5,0.33)  0.40(0.25,0.14)  0.32(11.0) 0.40(0.25)  0.36(11.0,0.12)  0.44(0.22, 0.10)
9 0.27(7.4) 0.34(0.26)  0.30(9.5,0.11)  0.37(0.23,0.09)  0.38(11.0) 0.42(0.11)  0.41(11.0,0.08)  0.46(0.12, 0.10)
10 0.35(7.4) 0.46(0.31)  0.34(9.5,-0.03)  0.51(0.50,0.11)  0.46(11.0) 0.55(0.20)  0.46(11.0,0.00)  0.58(0.26, 0.05)
11 0.14(7.4) 0.27(0.93)  0.20(9.5,0.43)  0.32(0.60,0.19)  0.35(11.0) 0.37(0.06)  0.34(11.0,-0.03)  0.38(0.12, 0.03)
12 0.31(7.4) 0.34(0.10)  0.40(9.5,0.29)  0.41(0.02,0.21)  0.56(11.0) 0.58(0.04)  0.56(11.0,0.00)  0.60(0.07, 0.03)
13 0.18(7.4) 0.16(-0.11)  0.24(9.5,0.33)  0.21(-0.13,0.31)  0.29(11.0) 0.32(0.10)  0.37(11.0,0.28)  0.38(0.03, 0.19)
14 0.25(7.4) 0.35(0.40)  0.28(9.5,0.12)  0.38(0.36,0.09)  0.33(11.0) 0.35(0.06)  0.36(11.0,0.09)  0.38(0.06, 0.09)
15 0.17(7.4) 0.25(0.47)  0.21(9.5,0.24)  0.30(0.43,0.20)  0.56(11.0) 0.61(0.09)  0.57(11.0,0.02)  0.63(0.11,0.03)
16 0.18(7.4) 0.25(0.39)  0.20(9.5,0.11)  0.30(0.50,0.20)  0.49(11.0) 0.58(0.18)  0.53(11.0,0.08)  0.60(0.13,0.03)
17 0.14(7.4) 0.25(0.79)  0.15(9.5,0.07)  0.27(0.80,0.08)  0.54(11.0) 0.55(0.02)  0.54(11.0,0.00)  0.57(0.06, 0.04)
18 0.12(7.4) 0.16(0.33)  0.19(9.5,0.58)  0.18(-0.05,0.13)  0.39(11.0) 0.41(0.05)  0.39(11.0,0.00)  0.42(0.08, 0.02)
19 0.22(7.4) 0.21(-0.05)  0.27(9.5,0.23)  0.25(-0.07,0.19)  0.40(11.0) 0.38(-0.05)  0.44(11.0,0.10)  0.41(-0.07, 0.08)
20 0.27(7.4) 0.42(0.56)  0.32(9.5,0.19)  0.46(0.44,0.10)  0.47(11.0) 0.52(0.11)  0.47(11.0,0.00)  0.56(0.19, 0.08)
21 0.43(7.4) 0.52(0.21)  0.48(9.5,0.12)  0.55(0.15,0.06)  0.35(11.0) 0.41(0.17)  0.40(11.0,0.14)  0.45(0.13,0.10)
22 0.30(7.4) 0.29(-0.03)  0.31(9.5,0.03)  0.31(0.00,0.07)  0.34(11.0) 0.42(0.24)  0.33(11.0,-0.03)  0.45(0.36, 0.07)
23 0.06(7.4) 0.14(1.33)  0.05(9.5,-0.17)  0.17(2.40,0.21)  0.31(11.0) 0.32(0.03)  0.30(11.0,-0.03)  0.35(0.17, 0.09)
24 0.18(7.4) 0.28(0.56)  0.21(9.5,0.17)  0.29(0.38,0.04)  0.46(11.0) 0.50(0.09)  0.49(11.0,0.07)  0.52(0.06, 0.04)
25 0.15(7.4) 0.28(0.87)  0.17(9.5,0.13)  0.33(0.94,0.18)  0.36(11.0) 0.42(0.17)  0.34(11.0,-0.06)  0.44(0.29, 0.05)
Mean 0.23(7.4) 0.31(0.35)  0.26(9.5,0.15)  0.35(0.35,0.12)  0.39(11.0) 0.43(0.10)  0.41(11.1,0.04)  0.46(0.12, 0.07)

® In parentheses is the number of QTL identified by QP based on the SE model; ®In parentheses is the gain in prediction accuracy with GWP over QP

based on the SE model; “ The first value in parentheses is the number of QTL identified by QP based on the ME model; and the second one the gain
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with ME over SE for QP; “ The first value in parentheses is the gain in accuracy with GWP over QP based on the ME model; the second one is the
gain in accuracy with ME over SE using GWP; and the third one is the gain in accuracy with GWP over PP. Bold in parentheses indicates the number

is not significant at a = 0.05.
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Table S23 Accuracy of WP prediction for environment E1 with four ME GWP models in CV1

LL LW
Popld  SG-SR SG-UR® UG-SR® UG-UR® SG-SR SG-UR® UG-SR® UG-UR®

1 0.33 0.27(-0.17)  0.42(0.28)  0.42(0.00)  0.29 0.25(-0.16)  0.39(0.35) 0.39(0.00)
2 0.17 0.10(-0.42)  0.24(0.44)  0.24(0.00)  0.40 0.36(-0.10)  0.45(0.12) 0.45(0.00)
3 0.28 0.25(-0.08)  0.27(-0.01)  0.28(0.03)  0.55 0.52(-0.05)  0.59(0.06) 0.59(0.00)
4 0.48 0.44(-0.07)  0.50(0.05)  0.50(0.00)  0.49 0.47(-0.04)  0.53(0.08) 0.53(0.00)
5 0.32 0.24(-0.24)  0.39(0.22)  0.39(0.00)  0.20 0.12(-0.41)  0.30(0.49) 0.29(-0.02)
6 0.50 0.44(-0.11)  0.53(0.07)  0.53(0.00)  0.32 0.30(-0.07)  0.38(0.18) 0.38(0.00)
7 0.52 0.47(-0.09)  0.58(0.12)  0.57(-0.01) 0.48 0.44(-0.08)  0.52(0.09) 0.52(0.00)
8 0.31 0.24(-0.24)  0.37(0.19)  0.35(-0.05)  0.31 0.25(-0.19)  0.36(0.19) 0.38(0.04)
9 0.34 0.28(-0.19)  0.39(0.15)  0.38(-0.03)  0.17 0.12(-0.26)  0.35(1.11) 0.36(0.01)
10 0.47 0.42(-0.12)  0.50(0.05)  0.49(-0.01)  0.39 0.33(-0.15)  0.52(0.33) 0.52(0.00)
11 0.37 0.33(-0.12)  0.45(0.20)  0.45(0.00)  0.39 0.39(-0.02)  0.42(0.07) 0.42(0.00)
12 0.49 0.43(-0.11)  0.54(0.12)  0.54(0.00)  0.54 0.52(-0.05)  0.57(0.05) 0.57(0.00)
13 0.45 0.41(-0.09)  0.44(-0.03)  0.47(0.07)  0.50 0.46(-0.08)  0.52(0.05) 0.52(0.00)
14 0.38 0.31(-0.19)  0.43(0.11)  0.42(0.00)  0.47 0.43(-0.09)  0.50(0.07) 0.50(0.00)
15 0.28 0.20(-0.28)  0.32(0.12)  0.31(-0.03)  0.30 0.27(-0.11)  0.34(0.14) 0.34(0.00)
16 0.33 0.28(-0.15)  0.36(0.07)  0.36(0.00)  0.46 0.44(-0.04)  0.54(0.17) 0.54(0.00)
17 0.27 0.24(-0.10)  0.29(0.08)  0.29(0.00)  0.55 0.52(-0.05)  0.59(0.07) 0.59(0.00)
18 0.28 0.25(-0.12)  0.29(0.03)  0.28(-0.03)  0.39 0.38(-0.04)  0.43(0.10) 0.43(0.00)
19 0.37 0.31(-0.16)  0.41(0.12)  0.40(-0.04) 0.41 0.34(-0.16)  0.44(0.07) 0.44(0.00)
20 0.47 0.40(-0.15)  0.51(0.07)  0.48(-0.05)  0.47 0.44(-0.07)  0.50(0.06) 0.51(0.02)
21 0.49 0.44(-0.10)  0.50(0.02)  0.51(0.01)  0.47 0.46(-0.02)  0.47(0.00) 0.48(0.01)
22 0.35 0.30(-0.15)  0.42(0.19)  0.41(-0.01) 0.32 0.28(-0.11)  0.41(0.27) 0.42(0.02)
23 0.42 0.37(-0.12)  0.47(0.12)  0.46(-0.03)  0.29 0.22(-0.24)  0.43(0.47) 0.43(0.00)
24 0.45 0.41(-0.08)  0.45(0.01)  0.44(-0.02)  0.50 0.47(-0.06)  0.53(0.06) 0.53(0.00)
25 0.50 0.45(-0.10)  0.53(0.05)  0.51(-0.03)  0.45 0.42(-0.08)  0.48(0.06) 0.48(0.00)
Mean 0.38 0.33(-0.14)  0.42(0.10)  0.42(0.00)  0.40 0.37(-0.09)  0.46(0.14) 0.46(0.00)

% In parentheses is the gain in prediction accuracy with SG-UR over SG-SR; ®In parentheses is the gain in prediction accuracy with UG-SR over SG-SR;

©In parentheses is the gain in prediction accuracy with UG-UR over UG-SR; Bold in parentheses indicates the number is not significant at a = 0.05.
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Table S24 Accuracy of WP prediction for environment E2 with four ME GWP models in CV1

LL LW
Popld SG-SR  SG-UR® UG-SR® UG-UR® SG-SR SG-UR® UG-SR® UG-UR®

1 0.67 0.67(0.00)  0.67(0.00)  0.67(0.00)  0.46 0.43(-0.06)  0.50(0.09) 0.50(0.00)
2 0.40 0.36(-0.10)  0.42(0.04)  0.40(-0.03)  0.49 0.46(-0.07)  0.53(0.07) 0.53(0.00)
3 0.17 0.13(-0.21)  0.19(0.14)  0.18(-0.06)  0.59 0.57(-0.04)  0.61(0.03) 0.61(0.00)
4 0.56 0.54(-0.04)  0.57(0.03)  0.57(0.00)  0.59 0.57(-0.03)  0.62(0.04) 0.62(0.00)
5 0.50 0.47(-0.07)  0.51(0.02)  0.51(0.00)  0.45 0.39(-0.12)  0.48(0.07) 0.46(-0.03)
6 0.49 0.43(-0.11)  0.51(0.06)  0.50(-0.03)  0.33 0.32(-0.04)  0.34(0.03) 0.34(0.00)
7 0.42 0.36(-0.14)  0.52(0.23)  0.51(-0.03)  0.58 0.54(-0.06)  0.61(0.06) 0.62(0.01)
8 0.35 0.27(-0.23)  0.40(0.14)  0.37(-0.08) 0.35 0.29(-0.17)  0.41(0.17) 0.42(0.03)
9 0.30 0.25(-0.19)  0.34(0.12)  0.32(-0.07)  0.44 0.41(-0.06)  0.44(0.00) 0.43(-0.02)
10 0.50 0.43(-0.12)  0.52(0.05)  0.51(-0.03) 0.36 0.26(-0.26)  0.39(0.08) 0.36(-0.07)
11 0.52 0.50(-0.05)  0.55(0.04)  0.55(0.00)  0.40 0.39(-0.03)  0.43(0.07) 0.43(0.00)
12 0.56 0.51(-0.10)  0.60(0.08)  0.59(-0.02)  0.58 0.56(-0.03)  0.61(0.05) 0.61(0.00)
13 0.40 0.32(-0.20)  0.44(0.08)  0.45(0.03)  0.39 0.32(-0.19)  0.47(0.20)  0.47(0.00)
14 0.42 0.38(-0.11)  0.44(0.05)  0.42(-0.04)  0.27 0.19(-0.29)  0.37(0.40) 0.36(-0.04)
15 0.46 0.43(-0.08)  0.45(-0.03)  0.46(0.02)  0.55 0.53(-0.04)  0.58(0.05) 0.58(0.00)
16 0.31 0.26(-0.16)  0.33(0.06)  0.32(-0.02) 0.56 0.55(-0.02)  0.58(0.03) 0.59(0.01)
17 0.13 0.08(-0.40)  0.20(0.52)  0.19(-0.02) 0.61 0.59(-0.03)  0.64(0.04) 0.64(0.00)
18 0.29 0.23(-0.20)  0.32(0.12)  0.31(-0.03)  0.30 0.27(-0.08)  0.42(0.42) 0.43(0.01)
19 0.28 0.20(-0.29)  0.34(0.20)  0.30(-0.12)  0.40 0.35(-0.11)  0.45(0.14) 0.46(0.02)
20 0.52 0.46(-0.12)  0.55(0.05)  0.54(-0.02)  0.53 0.50(-0.07)  0.56(0.04) 0.56(0.00)
21 0.58 0.54(-0.08)  0.61(0.04)  0.61(0.00)  0.35 0.32(-0.09)  0.41(0.19) 0.40(-0.02)
22 0.49 0.47(-0.05)  0.50(0.02)  0.50(0.00)  0.58 0.56(-0.03)  0.59(0.02) 0.60(0.01)
23 0.43 0.39(-0.10)  0.47(0.09)  0.46(-0.01) 0.36 0.32(-0.12)  0.40(0.11) 0.41(0.01)
24 0.16 0.08(-0.53)  0.27(0.63)  0.25(-0.06)  0.42 0.39(-0.08)  0.48(0.14) 0.48(0.00)
25 0.38 0.31(-0.20)  0.45(0.17)  0.42(-0.07)  0.47 0.42(-0.12)  0.48(0.01) 0.45(-0.05)
Mean 0.41 0.36(-0.12)  0.45(0.08)  0.44(-0.02) 0.46 0.42(-0.08)  0.50(0.09) 0.49(-0.01)

% In parentheses is the gain in prediction accuracy with SG-UR over SG-SR; ®In parentheses is the gain in prediction accuracy with UG-SR over SG-SR;

©In parentheses is the gain in prediction accuracy with UG-UR over UG-SR; Bold in parentheses indicates the number is not significant at a = 0.05.
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Table S25 Accuracy of WP prediction for environment E3 with four ME GWP models in CV1

LL LW
Popld  SG-SR SG-UR® UG-SR® UG-UR® SG-SR SG-UR® UG-SR® UG-UR®

1 0.51 0.47(-0.06)  0.55(0.09) 0.55(0.00)  0.36 0.33(-0.08)  0.41(0.13) 0.41(0.00)
2 0.35 0.29(-0.17)  0.38(0.10) 0.36(-0.06)  0.52 0.49(-0.05)  0.55(0.06) 0.55(0.00)
3 0.24 0.20(-0.17)  0.26(0.10) 0.26(0.00)  0.27 0.23(-0.18)  0.37(0.35) 0.37(0.00)
4 0.50 0.45(-0.10)  0.55(0.10) 0.54(-0.02) 0.18 0.12(-0.32)  0.28(0.56) 0.29(0.00)
5 0.44 0.39(-0.11)  0.46(0.05) 0.46(0.00)  0.30 0.22(-0.26)  0.39(0.29)  0.39(0.00)
6 0.47 0.40(-0.15)  0.54(0.14) 0.54(0.00)  0.31 0.29(-0.07)  0.35(0.15) 0.35(0.00)
7 0.49 0.44(-0.10)  0.55(0.13) 0.55(0.00)  0.42 0.38(-0.10)  0.49(0.17) 0.50(0.01)
8 0.32 0.24(-0.26)  0.38(0.18) 0.35(-0.07)  0.48 0.44(-0.07)  0.49(0.03) 0.49(0.00)
9 0.42 0.36(-0.13)  0.45(0.07) 0.45(0.00)  0.45 0.43(-0.05)  0.48(0.07) 0.48(0.00)
10 0.42 0.34(-0.20)  0.48(0.13) 0.48(0.00)  0.56 0.52(-0.08)  0.58(0.04) 0.56(-0.04)
11 0.54 0.51(-0.05)  0.56(0.04) 0.56(0.00)  0.36 0.35(-0.03)  0.41(0.14) 0.41(0.00)
12 0.43 0.35(-0.17)  0.49(0.15) 0.50(0.02)  0.28 0.23(-0.17)  0.37(0.35) 0.38(0.00)
13 0.41 0.31(-0.25)  0.45(0.09) 0.43(-0.05)  0.26 0.16(-0.37)  0.35(0.38) 0.35(0.00)
14 0.31 0.23(-0.24)  0.35(0.15) 0.35(0.00)  0.32 0.27(-0.16)  0.42(0.28) 0.42(0.00)
15 0.25 0.15(-0.39)  0.30(0.21) 0.30(0.00)  0.40 0.37(-0.07)  0.47(0.19) 0.48(0.01)
16 0.32 0.28(-0.15)  0.34(0.05) 0.33(-0.02) 0.36 0.34(-0.06)  0.45(0.26) 0.45(0.00)
17 0.32 0.28(-0.13)  0.37(0.14) 0.37(0.00)  0.38 0.33(-0.13)  0.45(0.17) 0.45(0.00)
18 0.17 0.12(-0.28)  0.20(0.16) 0.21(0.02)  0.33 0.31(-0.06)  0.39(0.19) 0.39(0.00)
19 0.46 0.41(-0.11)  0.48(0.06) 0.47(-0.03)  0.44 0.40(-0.09)  0.46(0.05) 0.46(0.00)
20 0.34 0.25(-0.27)  0.40(0.19) 0.39(-0.02)  0.43 0.39(-0.09)  0.47(0.08) 0.46(-0.01)
21 0.47 0.41(-0.14)  0.53(0.12) 0.54(0.02)  0.38 0.37(-0.04)  0.42(0.11) 0.42(0.00)
22 0.38 0.34(-0.10)  0.41(0.08) 0.40(-0.01)  0.35 0.31(-0.09)  0.42(0.20) 0.43(0.02)
23 0.32 0.26(-0.19)  0.41(0.30) 0.42(0.01)  0.38 0.33(-0.13)  0.43(0.13) 0.42(-0.02)
24 0.26 0.19(-0.25)  0.30(0.16) 0.27(-0.09)  0.41 0.37(-0.10)  0.47(0.13) 0.48(0.02)
25 0.37 0.28(-0.25)  0.44(0.21) 0.40(-0.09)  0.29 0.24(-0.15)  0.33(0.15) 0.34(0.02)
Mean 0.38 0.32(-0.16)  0.43(0.12) 0.42(-0.02) 0.37 0.33(-0.11)  0.43(0.16) 0.43(0.00)

% In parentheses is the gain in prediction accuracy with SG-UR over SG-SR; ®In parentheses is the gain in prediction accuracy with UG-SR over SG-SR;

¢ In parentheses is the gain in prediction accuracy with UG-UR over UG-SR; Bold in parentheses indicates the number is not significant at o = 0.05.
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Table S26 Accuracy of WP prediction for environment E4 with four ME GWP models in CV1

LL LW
Popld  SG-SR SG-UR® UG-SR® UG-UR® SG-SR SG-UR® UG-SR® UG-UR®

1 0.47 0.44(-0.06)  0.51(0.09) 0.51(0.00)  0.50 0.48(-0.05)  0.54(0.08) 0.54(0.00)
2 0.30 0.25(-0.17)  0.34(0.13) 0.32(-0.05)  0.48 0.43(-0.10)  0.51(0.05) 0.51(0.00)
3 0.26 0.24(-0.10)  0.27(0.04) 0.27(0.00)  0.42 0.39(-0.07)  0.52(0.23) 0.52(0.00)
4 0.52 0.48(-0.08)  0.56(0.08) 0.56(0.00)  0.51 0.49(-0.05)  0.54(0.06) 0.54(0.00)
5 0.35 0.30(-0.15)  0.39(0.12) 0.39(0.00)  0.45 0.40(-0.11)  0.48(0.08) 0.47(-0.03)
6 0.45 0.38(-0.15)  0.52(0.16) 0.51(-0.02)  0.30 0.28(-0.08)  0.36(0.19) 0.36(0.00)
7 0.60 0.56(-0.06)  0.63(0.05) 0.62(-0.01)  0.62 0.60(-0.03)  0.64(0.04) 0.65(0.00)
8 0.40 0.32(-0.19)  0.44(0.12) 0.43(-0.04)  0.40 0.34(-0.14)  0.45(0.12) 0.45(0.00)
9 0.34 0.27(-0.19)  0.38(0.12) 0.37(-0.03)  0.47 0.45(-0.05)  0.48(0.01) 0.47(-0.02)
10 0.41 0.34(-0.18)  0.45(0.09) 0.43(-0.03)  0.63 0.59(-0.05)  0.65(0.04) 0.64(-0.01)
11 0.29 0.23(-0.18)  0.38(0.33) 0.38(0.00)  0.44 0.43(-0.03)  0.49(0.11) 0.49(0.00)
12 0.50 0.44(-0.12)  0.56(0.11) 0.54(-0.03)  0.57 0.54(-0.04)  0.59(0.05) 0.60(0.01)
13 0.24 0.08(-0.68)  0.30(0.28) 0.34(0.12)  0.42 0.37(-0.12)  0.49(0.17) 0.49(0.00)
14 0.34 0.27(-0.21)  0.39(0.13) 0.37(-0.05)  0.45 0.40(-0.11)  0.49(0.08) 0.49(0.00)
15 0.36 0.29(-0.19)  0.38(0.06) 0.37(-0.02)  0.53 0.51(-0.05)  0.55(0.04) 0.56(0.01)
16 0.20 0.13(-0.38)  0.28(0.39) 0.28(0.00)  0.53 0.51(-0.03)  0.57(0.08) 0.57(0.00)
17 0.34 0.30(-0.10)  0.37(0.10) 0.36(-0.03)  0.56 0.54(-0.05)  0.60(0.07) 0.61(0.01)
18 0.26 0.22(-0.17)  0.29(0.10) 0.28(-0.03)  0.31 0.29(-0.06)  0.38(0.22) 0.38(0.00)
19 0.26 0.18(-0.28)  0.32(0.26) 0.31(-0.02)  0.51 0.46(-0.09)  0.54(0.07) 0.55(0.01)
20 0.46 0.39(-0.15)  0.49(0.08) 0.48(-0.03)  0.52 0.49(-0.05)  0.54(0.03) 0.55(0.02)
21 0.61 0.56(-0.09)  0.64(0.04) 0.64(0.00)  0.36 0.34(-0.06)  0.41(0.13) 0.41(0.00)
22 0.47 0.44(-0.06)  0.48(0.02) 0.48(0.00)  0.55 0.52(-0.04)  0.59(0.07) 0.59(0.00)
23 0.39 0.33(-0.14)  0.45(0.17) 0.45(0.00)  0.48 0.44(-0.08)  0.51(0.06) 0.51(0.00)
24 0.26 0.18(-0.30)  0.32(0.23) 0.29(-0.07)  0.47 0.42(-0.10)  0.51(0.09) 0.51(0.00)
25 0.26 0.17(-0.33)  0.34(0.35) 0.33(-0.06)  0.48 0.44(-0.09)  0.49(0.01) 0.47(-0.04)
Mean 0.37 0.31(-0.16)  0.42(0.13) 0.41(-0.02) 0.48 0.45(-0.07)  0.52(0.08) 0.52(0.00)

% In parentheses is the gain in prediction accuracy with SG-UR over SG-SR; ®In parentheses is the gain in prediction accuracy with UG-SR over SG-SR;

©In parentheses is the gain in prediction accuracy with UG-UR over UG-SR; Bold in parentheses indicates the number is not significant at a = 0.05.

46 Sl Z.Guo et al.



Table S27 Accuracy of AP prediction for environment E1 with four ME GWP models in CV1

LL LW
Popld  SG-SR SG-UR® UG-SR® UG-UR® SG-SR SG-UR® UG-SR® UG-UR®

1 0.31 0.30(-0.04)  0.34(0.07)  0.33(-0.02) 0.25 0.24(-0.07)  0.27(0.08)  0.26(-0.05)
2 0.19 0.17(-0.11)  0.21(0.12)  0.20(-0.06)  0.42 0.42(0.00)  0.42(0.00)  0.42(0.00)
3 0.21 0.21(0.00)  0.19(-0.05)  0.20(0.05)  0.54 0.53(-0.02)  0.54(0.00)  0.55(0.01)
4 0.41 0.41(0.00)  0.39(-0.04)  0.41(0.04)  0.29 0.30(0.01)  0.28(-0.04)  0.28(0.00)
5 0.28 0.29(0.04)  0.25(-0.08)  0.26(0.04)  0.23 0.22(-0.03)  0.24(0.04)  0.24(0.00)
6 0.46 0.44(-0.03)  0.47(0.02)  0.47(0.00)  0.37 0.37(0.00)  0.39(0.05)  0.39(0.00)
7 0.24 0.23(-0.07)  0.27(0.12)  0.26(-0.02) 0.36 0.34(-0.06)  0.41(0.14)  0.39(-0.04)
8 0.47 0.45(-0.04)  0.47(0.00)  0.47(0.00)  0.39 0.38(-0.02)  0.39(0.00)  0.39(0.00)
9 0.36 0.35(-0.03)  0.38(0.05)  0.38(0.00)  0.16 0.16(0.00)  0.16(0.00)  0.17(0.01)
10 0.37 0.37(0.00)  0.38(0.02)  0.38(0.00)  0.46 0.44(-0.04)  0.49(0.07)  0.48(-0.02)
11 0.07 0.05(-0.26)  0.11(0.51)  0.09(-0.16)  0.17 0.16(-0.04)  0.18(0.06)  0.18(0.00)
12 0.39 0.37(-0.03)  0.40(0.03)  0.40(0.00)  0.59 0.58(-0.02)  0.61(0.03)  0.61(0.00)
13 0.29 0.26(-0.11)  0.34(0.19)  0.32(-0.06)  0.42 0.42(0.00)  0.43(0.02)  0.43(0.00)
14 0.40 0.39(-0.02)  0.40(0.00)  0.40(0.00)  0.36 0.34(-0.04)  0.38(0.07)  0.38(0.00)
15 0.24 0.25(0.01)  0.23(-0.07)  0.24(0.04)  0.31 0.31(0.00)  0.32(0.01)  0.31(-0.01)
16 0.27 0.26(-0.04)  0.27(0.00)  0.28(0.01)  0.52 0.52(0.00)  0.52(0.00)  0.52(0.00)
17 0.29 0.28(-0.03)  0.29(0.00)  0.30(0.01)  0.43 0.42(-0.02)  0.45(0.05)  0.46(0.01)
18 0.14 0.13(-0.05)  0.14(0.00)  0.14(0.00)  0.30 0.28(-0.05)  0.33(0.10)  0.31(-0.04)
19 0.30 0.29(-0.04)  0.31(0.03)  0.30(-0.01)  0.22 0.21(-0.02)  0.23(0.06)  0.23(0.00)
20 0.42 0.41(-0.03)  0.43(0.02)  0.43(0.00)  0.43 0.43(0.00)  0.44(0.02)  0.44(0.00)
21 0.33 0.31(-0.08)  0.36(0.10)  0.35(-0.03)  0.32 0.30(-0.07)  0.35(0.10)  0.34(-0.04)
22 0.35 0.35(0.00)  0.34(-0.03)  0.34(0.00)  0.29 0.29(0.00)  0.30(0.02)  0.30(0.00)
23 0.21 0.22(0.03)  0.20(-0.05)  0.20(0.00)  0.15 0.13(-0.10)  0.19(0.28)  0.18(-0.04)
24 0.27 0.29(0.06)  0.23(-0.15)  0.25(0.07)  0.45 0.45(0.00)  0.45(0.00)  0.45(0.00)
25 0.42 0.42(0.00)  0.40(-0.05)  0.42(0.04)  0.47 0.45(-0.02)  0.47(0.00)  0.47(0.00)
Mean 0.31 0.30(-0.03)  0.31(0.02)  0.31(0.00)  0.36 0.35(-0.02)  0.37(0.04)  0.37(0.00)

% In parentheses is the gain in prediction accuracy with SG-UR over SG-SR; ®In parentheses is the gain in prediction accuracy with UG-SR over SG-SR;

©In parentheses is the gain in prediction accuracy with UG-UR over UG-SR; Bold in parentheses indicates the number is not significant at a = 0.05.

Z.Guo et al. 47 Sl



Table S28 Accuracy of AP prediction for environment E2 with four ME GWP models in CV1

LL LW
Popld  SG-SR SG-UR® UG-SR® UG-UR® SG-SR SG-UR® UG-SR® UG-UR®

1 0.39 0.39(0.00)  0.37(-0.03) 0.38(0.01)  0.21 0.20(-0.07)  0.24(0.14)  0.24(0.00)
2 0.28 0.26(-0.09)  0.31(0.09)  0.29(-0.05)  0.44 0.43(-0.02)  0.46(0.04)  0.45(-0.01)
3 0.29 0.30(0.02)  0.27(-0.08)  0.28(0.05)  0.54 0.53(-0.01)  0.54(0.00)  0.54(0.00)
4 0.38 0.37(-0.03)  0.39(0.01)  0.39(0.00)  0.34 0.33(-0.03)  0.36(0.06)  0.36(0.00)
5 0.33 0.33(0.00)  0.32(-0.03)  0.32(0.00)  0.47 0.45(-0.03)  0.48(0.04)  0.48(0.00)
6 0.47 0.47(0.00)  0.47(0.00)  0.47(0.00)  0.28 0.28(0.00)  0.30(0.05)  0.30(0.00)
7 0.20 0.20(0.00)  0.21(0.01)  0.21(0.00)  0.60 0.60(0.00)  0.58(-0.03)  0.59(0.02)
8 0.25 0.23(-0.06)  0.27(0.08)  0.26(-0.03)  0.34 0.34(0.00)  0.34(0.00)  0.35(0.01)
9 0.23 0.22(-0.01)  0.22(-0.03)  0.22(0.00)  0.34 0.34(0.00)  0.34(0.00)  0.34(0.00)
10 0.47 0.46(-0.02)  0.46(-0.01)  0.47(0.02)  0.41 0.40(-0.04)  0.45(0.09)  0.45(0.00)
11 0.29 0.27(-0.07)  0.31(0.06)  0.30(-0.02)  0.37 0.37(0.00)  0.38(0.02)  0.37(-0.01)
12 0.41 0.40(-0.02)  0.41(0.00)  0.41(0.00)  0.62 0.60(-0.02)  0.62(0.00)  0.63(0.00)
13 0.35 0.35(0.00)  0.35(0.00)  0.35(0.00)  0.41 0.40(-0.01)  0.40(-0.03)  0.40(0.00)
14 0.24 0.22(-0.10)  0.28(0.15)  0.26(-0.05)  0.37 0.36(-0.03)  0.39(0.06)  0.39(0.00)
15 0.30 0.30(0.00)  0.27(-0.07)  0.29(0.06)  0.53 0.53(0.00)  0.52(-0.03)  0.52(0.00)
16 0.42 0.41(-0.02)  0.41(-0.02)  0.42(0.02)  0.53 0.53(0.00)  0.54(0.02)  0.54(0.00)
17 0.11 0.09(-0.17)  0.13(0.17)  0.12(-0.06)  0.60 0.60(0.00)  0.57(-0.05)  0.59(0.03)
18 0.20 0.20(0.00)  0.18(-0.08)  0.19(0.06)  0.23 0.23(0.00)  0.22(-0.06)  0.22(0.00)
19 0.39 0.37(-0.05)  0.41(0.03)  0.40(-0.01)  0.40 0.40(0.00)  0.39(-0.02)  0.39(0.00)
20 0.41 0.40(-0.01)  0.41(0.00)  0.41(0.00)  0.44 0.43(-0.01)  0.43(-0.02)  0.43(0.00)
21 0.47 0.46(-0.02)  0.47(0.00)  0.47(0.00)  0.45 0.44(-0.02)  0.45(0.00)  0.45(0.00)
22 0.43 0.42(-0.03)  0.44(0.02)  0.43(-0.01)  0.40 0.40(0.00)  0.42(0.04)  0.42(0.00)
23 0.35 0.34(-0.01)  0.34(-0.01)  0.35(0.02)  0.38 0.37(-0.04)  0.40(0.04)  0.40(0.00)
24 0.21 0.20(-0.03)  0.21(0.00)  0.21(0.00)  0.45 0.46(0.02)  0.44(-0.03)  0.45(0.03)
25 0.24 0.23(-0.04)  0.25(0.05)  0.24(-0.03) 0.35 0.33(-0.04)  0.37(0.07)  0.37(0.00)
Mean  0.32 0.32(-0.02)  0.33(0.01)  0.33(0.00)  0.42 0.41(-0.01)  0.42(0.01)  0.43(0.00)

% In parentheses is the gain in prediction accuracy with SG-UR over SG-SR; ®In parentheses is the gain in prediction accuracy with UG-SR over SG-SR;

©In parentheses is the gain in prediction accuracy with UG-UR over UG-SR; Bold in parentheses indicates the number is not significant at a = 0.05.
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Table S29 Accuracy of AP prediction for environment E3 with four ME GWP models in CV1

LL LW
Popld  SG-SR SG-UR® UG-SR® UG-UR® SG-SR SG-UR® UG-SR® UG-UR®

1 0.37 0.37(0.00)  0.38(0.01)  0.37(-0.01) 0.24 0.23(-0.04)  0.25(0.04)  0.25(0.00)
2 0.27 0.25(-0.09)  0.31(0.12)  0.30(-0.03)  0.46 0.45(-0.02)  0.47(0.03)  0.47(0.00)
3 0.22 0.23(0.04)  0.20(-0.11)  0.21(0.07)  0.37 0.37(0.00)  0.34(-0.07)  0.36(0.04)
4 0.42 0.42(0.00)  0.40(-0.04)  0.41(0.03)  0.22 0.21(-0.04)  0.24(0.08)  0.24(0.00)
5 0.20 0.19(-0.05)  0.21(0.07)  0.21(0.00)  0.44 0.44(0.00)  0.42(-0.03)  0.43(0.01)
6 0.47 0.46(-0.01)  0.46(-0.01)  0.46(0.00)  0.26 0.26(0.00)  0.27(0.01)  0.26(-0.02)
7 0.20 0.19(-0.03)  0.19(-0.06)  0.20(0.04)  0.32 0.31(-0.04)  0.34(0.06)  0.33(-0.02)
8 0.29 0.27(-0.04)  0.30(0.06)  0.29(-0.03)  0.27 0.27(0.00)  0.28(0.03)  0.28(0.00)
9 0.35 0.35(0.00)  0.35(0.00)  0.36(0.02)  0.31 0.32(0.02)  0.29(-0.09)  0.30(0.04)
10 0.47 0.46(-0.01)  0.45(-0.05)  0.46(0.04)  0.56 0.56(0.00)  0.55(-0.01)  0.55(0.00)
11 0.22 0.21(-0.06)  0.23(0.05)  0.23(0.00)  0.26 0.25(-0.02)  0.27(0.06)  0.27(0.00)
12 0.32 0.31(-0.02)  0.30(-0.04)  0.31(0.01)  0.34 0.34(0.00)  0.34(0.00)  0.34(0.00)
13 0.36 0.34(-0.06)  0.41(0.12)  0.39(-0.05)  0.40 0.40(0.00)  0.37(-0.08)  0.38(0.03)
14 0.24 0.24(0.00)  0.24(0.00)  0.24(0.00)  0.26 0.25(-0.05)  0.29(0.13)  0.28(-0.04)
15 0.24 0.23(-0.06)  0.26(0.06)  0.25(-0.01)  0.49 0.48(-0.01)  0.50(0.01)  0.50(0.00)
16 0.16 0.14(-0.09)  0.17(0.09)  0.17(0.00)  0.46 0.44(-0.04)  0.50(0.11)  0.49(-0.03)
17 0.29 0.28(-0.04)  0.29(0.00)  0.29(0.00)  0.30 0.28(-0.06)  0.34(0.13)  0.33(-0.03)
18 0.11 0.09(-0.14)  0.14(0.29)  0.13(-0.07)  0.32 0.32(0.00)  0.33(0.02)  0.33(0.00)
19 0.36 0.35(-0.01)  0.35(-0.02)  0.35(0.00)  0.29 0.28(-0.01)  0.30(0.05)  0.30(0.00)
20 0.36 0.34(-0.06)  0.38(0.05)  0.38(0.00)  0.44 0.42(-0.03)  0.46(0.06)  0.46(0.00)
21 0.44 0.42(-0.05)  0.48(0.08)  0.46(-0.03)  0.40 0.39(-0.02)  0.41(0.03)  0.41(0.00)
22 0.20 0.19(-0.08)  0.22(0.08)  0.21(-0.02) 0.26 0.25(-0.02)  0.27(0.04)  0.26(-0.01)
23 0.22 0.22(0.00)  0.22(0.00)  0.23(0.01)  0.27 0.26(-0.03)  0.28(0.05)  0.28(0.00)
24 0.19 0.19(0.00)  0.18(-0.04)  0.19(0.04)  0.36 0.35(-0.03)  0.39(0.08)  0.38(-0.03)
25 0.39 0.40(0.01)  0.37(-0.06)  0.38(0.02)  0.24 0.23(-0.02)  0.23(-0.04)  0.24(0.03)
Mean  0.29 0.29(0.00)  0.30(0.01)  0.30(0.00)  0.34 0.33(-0.02)  0.35(0.03)  0.35(0.00)

% In parentheses is the gain in prediction accuracy with SG-UR over SG-SR; ®In parentheses is the gain in prediction accuracy with UG-SR over SG-SR;

¢ In parentheses is the gain in prediction accuracy with UG-UR over UG-SR; Bold in parentheses indicates the number is not significant at o = 0.05.
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Table S30 Accuracy of AP prediction for environment E4 with four ME GWP models in CV1

LL LW
Popld  SG-SR SG-UR® UG-SR® UG-UR® SG-SR SG-UR® UG-SR® UG-UR®

1 0.26 0.26(0.00)  0.26(0.00)  0.27(0.03)  0.31 0.30(-0.03)  0.31(0.00)  0.31(0.00)
2 0.25 0.24(-0.03)  0.23(-0.09)  0.23(0.00)  0.43 0.42(-0.01)  0.43(0.00)  0.43(0.00)
3 0.24 0.23(-0.06)  0.24(0.00)  0.25(0.02)  0.39 0.39(0.00)  0.39(0.00)  0.40(0.03)
4 0.42 0.42(0.00)  0.43(0.02)  0.43(0.00)  0.29 0.29(0.00)  0.30(0.03)  0.29(-0.02)
5 0.38 0.38(0.00)  0.36(-0.05)  0.38(0.04)  0.33 0.32(-0.04)  0.36(0.08)  0.36(0.00)
6 0.46 0.44(-0.03)  0.48(0.06)  0.48(0.00)  0.33 0.32(-0.02)  0.33(0.00)  0.33(0.00)
7 0.32 0.31(-0.03)  0.30(-0.06)  0.31(0.04)  0.52 0.51(-0.01)  0.53(0.02)  0.53(0.00)
8 0.34 0.32(-0.05)  0.37(0.07)  0.35(-0.04) 0.39 0.39(0.00)  0.40(0.02)  0.40(0.00)
9 0.35 0.35(0.00)  0.35(0.00)  0.36(0.02)  0.40 0.39(-0.04)  0.42(0.04)  0.41(-0.01)
10 0.46 0.44(-0.04)  0.47(0.02)  0.48(0.02)  0.53 0.52(-0.02)  0.55(0.02)  0.54(-0.01)
11 0.27 0.27(0.00)  0.27(0.00)  0.27(0.00)  0.36 0.36(0.00)  0.35(-0.03)  0.36(0.02)
12 0.31 0.28(-0.10)  0.35(0.13)  0.34(-0.03)  0.57 0.57(0.00)  0.58(0.01)  0.58(0.00)
13 0.16 0.14(-0.11)  0.18(0.14)  0.16(-0.08)  0.32 0.29(-0.07)  0.35(0.11)  0.35(0.00)
14 0.35 0.35(0.00)  0.34(-0.04)  0.33(-0.01) 0.33 0.33(0.00)  0.33(0.00)  0.33(0.00)
15 0.20 0.19(-0.07)  0.20(0.00)  0.21(0.02)  0.60 0.59(-0.00)  0.60(0.00)  0.60(0.00)
16 0.23 0.21(-0.07)  0.25(0.11)  0.24(-0.04)  0.57 0.56(-0.02)  0.58(0.02)  0.58(0.00)
17 0.25 0.25(0.00)  0.24(-0.06)  0.24(0.00)  0.53 0.53(0.00)  0.52(-0.01)  0.53(0.01)
18 0.13 0.12(-0.03)  0.13(0.00)  0.13(0.00)  0.38 0.38(0.00)  0.37(-0.02)  0.38(0.02)
19 0.19 0.18(-0.01)  0.19(0.00)  0.19(0.00)  0.36 0.37(0.01)  0.36(0.00)  0.36(0.00)
20 0.41 0.39(-0.04)  0.42(0.02)  0.41(-0.01) 0.52 0.51(-0.01)  0.53(0.03)  0.52(-0.01)
21 0.52 0.52(0.00)  0.51(-0.03)  0.52(0.01)  0.41 0.39(-0.07)  0.45(0.09)  0.44(-0.04)
22 0.25 0.25(0.00)  0.23(-0.05)  0.24(0.03)  0.40 0.40(0.00)  0.40(0.00)  0.40(0.00)
23 0.13 0.13(0.00)  0.12(-0.06)  0.13(0.07)  0.30 0.29(-0.01)  0.30(0.00)  0.30(0.00)
24 0.29 0.30(0.04)  0.26(-0.10)  0.28(0.06)  0.50 0.49(-0.02)  0.50(0.00)  0.50(0.00)
25 0.29 0.27(-0.07)  0.31(0.06)  0.30(-0.01)  0.44 0.45(0.01)  0.42(-0.05)  0.43(0.03)
Mean 0.30 0.29(-0.03)  0.30(0.00)  0.30(0.00)  0.42 0.41(-0.02)  0.43(0.01)  0.43(0.00)

% In parentheses is the gain in prediction accuracy with SG-UR over SG-SR; ®In parentheses is the gain in prediction accuracy with UG-SR over SG-SR;

©In parentheses is the gain in prediction accuracy with UG-UR over UG-SR; Bold in parentheses indicates the number is not significant at a = 0.05.
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Table S31 Accuracy of WP prediction for environment E1 with four ME GWP models in CV2

LL LW
Popld  SG-SR SG-UR® UG-SR® UG-UR® SG-SR SG-UR® UG-SR® UG-UR®

1 0.33 0.30(-0.08)  0.45(0.40) 0.45(0.00)  0.31 0.29(-0.07)  0.49(0.59) 0.49(0.00)
2 0.18 0.16(-0.08)  0.41(1.35) 0.42(0.01)  0.40 0.38(-0.04)  0.55(0.39) 0.55(0.00)
3 0.26 0.25(-0.02) 0.36(0.42) 0.37(0.01)  0.56 0.55(-0.02)  0.68(0.21) 0.68(0.00)
4 0.49 0.47(-0.03)  0.60(0.24) 0.60(0.00)  0.50 0.49(-0.02)  0.61(0.22) 0.61(0.00)
5 0.33 0.31(-0.06)  0.53(0.60) 0.54(0.01)  0.21 0.19(-0.08)  0.47(1.26) 0.46(-0.01)
6 0.50 0.49(-0.03)  0.59(0.18) 0.59(0.00)  0.31 0.30(-0.04)  0.43(0.40) 0.43(0.00)
7 0.52 0.51(-0.02)  0.67(0.30) 0.67(0.00)  0.48 0.47(-0.02)  0.61(0.28) 0.61(0.00)
8 0.28 0.28(0.00)  0.52(0.81) 0.51(-0.01)  0.30 0.27(-0.08)  0.49(0.64) 0.49(0.00)
9 0.35 0.33(-0.06)  0.50(0.43) 0.50(0.00)  0.18 0.16(-0.09)  0.42(1.37) 0.42(0.00)
10 0.46 0.47(0.01)  0.64(0.38) 0.64(0.00)  0.37 0.35(-0.04)  0.62(0.69) 0.62(0.00)
11 0.40 0.38(-0.04)  0.56(0.39) 0.56(0.00)  0.40 0.39(-0.01)  0.48(0.21) 0.48(0.00)
12 0.50 0.49(-0.02)  0.65(0.31) 0.65(0.00)  0.54 0.54(0.00)  0.64(0.18) 0.64(0.00)
13 0.45 0.45(0.00)  0.65(0.43) 0.64(-0.01)  0.49 0.48(-0.02)  0.62(0.26) 0.61(-0.01)
14 0.36 0.35(-0.03)  0.56(0.56) 0.55(-0.01)  0.44 0.44(0.00)  0.62(0.40) 0.62(0.00)
15 0.28 0.25(-0.11)  0.48(0.72) 0.47(-0.02)  0.30 0.29(-0.03)  0.44(0.45) 0.43(-0.01)
16 0.34 0.32(-0.05)  0.48(0.43) 0.48(0.00)  0.45 0.44(-0.02)  0.56(0.23) 0.56(0.00)
17 0.27 0.26(-0.03)  0.40(0.45) 0.39(-0.01)  0.55 0.55(0.00)  0.68(0.24) 0.68(0.00)
18 0.27 0.27(0.00)  0.36(0.31) 0.36(0.00)  0.40 0.40(0.00)  0.47(0.16) 0.47(0.00)
19 0.37 0.35(-0.06)  0.53(0.45) 0.52(-0.03)  0.41 0.40(-0.02)  0.58(0.42) 0.58(0.00)
20 0.47 0.45(-0.05)  0.61(0.30) 0.61(0.00)  0.48 0.48(0.00)  0.59(0.24) 0.60(0.01)
21 0.48 0.47(-0.01)  0.60(0.26) 0.61(0.01)  0.47 0.47(0.00)  0.53(0.14) 0.54(0.01)
22 0.36 0.34(-0.06)  0.51(0.42) 0.51(0.00)  0.31 0.30(-0.05)  0.47(0.52) 0.47(0.00)
23 0.44 0.42(-0.04)  0.55(0.25) 0.54(-0.01)  0.30 0.30(0.00)  0.54(0.80) 0.54(0.00)
24 0.48 0.47(-0.03)  0.58(0.21) 0.57(-0.02)  0.50 0.49(-0.02)  0.64(0.29) 0.64(0.00)
25 0.50 0.48(-0.03)  0.61(0.24) 0.61(0.00)  0.47 0.46(-0.01)  0.61(0.30) 0.60(-0.01)
Mean  0.39 0.37(-0.04)  0.54(0.39) 0.53(-0.01)  0.41 0.39(-0.02)  0.55(0.36) 0.55(0.00)

® In parentheses is the gain in prediction accuracy with SG-UR over SG-SR; ®In parentheses is the gain in prediction accuracy with UG-SR over SG-SR;

©In parentheses is the gain in prediction accuracy with UG-UR over UG-SR; Bold in parentheses indicates the number is not significant at a = 0.05.
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Table S32 Accuracy of WP prediction for environment E2 with four ME GWP models in CV2

LL LW
Popld  SG-SR SG-UR® UG-SR® UG-UR® SG-SR SG-UR® UG-SR® UG-UR®

1 0.67 0.67(0.00)  0.74(0.11) 0.75(0.00)  0.46 0.45(-0.02)  0.57(0.25) 0.57(0.00)
2 0.40 0.39(-0.03)  0.57(0.42) 0.56(-0.02) 0.48 0.47(-0.02)  0.64(0.33) 0.64(0.00)
3 0.20 0.19(-0.05)  0.31(0.56) 0.30(-0.01)  0.60 0.59(-0.01)  0.70(0.17) 0.70(0.00)
4 0.56 0.56(0.00)  0.68(0.21) 0.68(0.00)  0.61 0.60(-0.01)  0.70(0.16) 0.70(0.00)
5 0.50 0.50(0.00)  0.64(0.28) 0.64(0.00)  0.46 0.44(-0.03)  0.65(0.43) 0.64(-0.02)
6 0.47 0.46(-0.03)  0.58(0.23) 0.58(0.00)  0.31 0.31(0.00)  0.36(0.17) 0.37(0.01)
7 0.41 0.39(-0.04)  0.62(0.53) 0.62(0.00)  0.59 0.57(-0.02)  0.72(0.22) 0.72(0.00)
8 0.34 0.31(-0.08)  0.53(0.55) 0.51(-0.03) 0.36 0.34(-0.06)  0.53(0.47) 0.53(0.00)
9 0.33 0.32(-0.04)  0.46(0.38) 0.46(0.00)  0.47 0.46(-0.02)  0.54(0.15) 0.54(0.00)
10 0.51 0.50(-0.02)  0.66(0.30) 0.65(-0.01) 0.36 0.32(-0.09)  0.47(0.32) 0.46(-0.01)
11 0.52 0.51(-0.02)  0.62(0.19) 0.62(0.00)  0.41 0.40(-0.01)  0.54(0.34) 0.54(0.00)
12 0.55 0.53(-0.03)  0.69(0.25) 0.68(-0.01)  0.58 0.57(-0.01)  0.65(0.13) 0.65(0.00)
13 0.39 0.37(-0.05)  0.66(0.67) 0.65(-0.01)  0.42 0.40(-0.06)  0.62(0.46) 0.60(-0.02)
14 0.42 0.41(-0.04)  0.60(0.41) 0.58(-0.03)  0.25 0.23(-0.07)  0.46(0.82) 0.45(-0.02)
15 0.48 0.48(0.00)  0.64(0.34) 0.65(0.01)  0.55 0.54(-0.01)  0.68(0.24) 0.67(-0.01)
16 0.33 0.31(-0.05)  0.47(0.43) 0.46(-0.01)  0.55 0.55(0.00)  0.64(0.16) 0.64(0.00)
17 0.12 0.10(-0.14)  0.29(1.44) 0.29(0.00)  0.61 0.61(0.00)  0.73(0.18) 0.73(0.00)
18 0.27 0.24(-0.10)  0.41(0.54) 0.40(-0.02)  0.31 0.30(-0.04)  0.50(0.60) 0.50(0.00)
19 0.27 0.24(-0.11)  0.41(0.51) 0.40(-0.03)  0.41 0.39(-0.03)  0.57(0.39) 0.57(0.00)
20 0.52 0.51(-0.02)  0.66(0.27) 0.66(0.00)  0.54 0.53(-0.01)  0.69(0.29) 0.69(0.00)
21 0.58 0.56(-0.02)  0.71(0.23) 0.70(-0.01)  0.33 0.33(0.00)  0.45(0.34) 0.44(-0.01)
22 0.50 0.49(-0.01)  0.61(0.21) 0.60(-0.01)  0.59 0.58(-0.01)  0.68(0.15) 0.68(0.00)
23 0.43 0.41(-0.04)  0.54(0.24) 0.53(-0.01)  0.37 0.37(0.00)  0.49(0.32) 0.49(0.00)
24 0.16 0.13(-0.17)  0.45(1.80) 0.44(-0.03)  0.45 0.44(-0.02)  0.63(0.39) 0.62(-0.01)
25 0.40 0.38(-0.05)  0.58(0.46) 0.57(-0.02) 0.48 0.48(0.00)  0.54(0.12) 0.54(0.00)
Mean 0.41 0.40(-0.03)  0.56(0.35) 0.56(0.00)  0.46 0.45(-0.02)  0.59(0.27) 0.59(0.00)

% In parentheses is the gain in prediction accuracy with SG-UR over SG-SR; ®In parentheses is the gain in prediction accuracy with UG-SR over SG-SR;

©In parentheses is the gain in prediction accuracy with UG-UR over UG-SR; Bold in parentheses indicates the number is not significant at a = 0.05.
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Table S33 Accuracy of WP prediction for environment E3 with four ME GWP models in CV2

LL LW
Popld  SG-SR SG-UR® UG-SR® UG-UR® SG-SR SG-UR® UG-SR® UG-UR®

1 0.51 0.50(-0.02)  0.65(0.27) 0.65(0.00)  0.36 0.35(-0.03)  0.45(0.25) 0.45(0.00)
2 0.36 0.34(-0.06)  0.52(0.46) 0.51(-0.03)  0.52 0.52(0.00)  0.65(0.23) 0.65(0.00)
3 0.23 0.22(-0.04)  0.35(0.48) 0.35(0.00)  0.26 0.25(-0.04)  0.46(0.75) 0.46(0.00)
4 0.51 0.49(-0.04)  0.61(0.19) 0.60(-0.01)  0.19 0.17(-0.10)  0.39(1.01) 0.38(-0.01)
5 0.46 0.44(-0.03)  0.60(0.32) 0.60(0.00)  0.30 0.28(-0.09)  0.53(0.76) 0.52(-0.02)
6 0.47 0.44(-0.06)  0.59(0.26) 0.59(0.00)  0.31 0.31(0.00)  0.43(0.37) 0.43(0.00)
7 0.49 0.48(-0.03)  0.64(0.30) 0.64(0.00)  0.42 0.41(-0.03)  0.59(0.41) 0.59(0.00)
8 0.32 0.31(-0.04)  0.50(0.54) 0.50(0.00)  0.46 0.44(-0.03)  0.54(0.18) 0.54(0.00)
9 0.42 0.40(-0.06)  0.54(0.28) 0.54(0.00)  0.45 0.44(-0.02)  0.57(0.26) 0.57(0.00)
10 0.42 0.40(-0.05)  0.62(0.47) 0.62(0.00)  0.55 0.54(-0.03)  0.63(0.14) 0.62(-0.01)
11 0.53 0.52(-0.02)  0.63(0.20) 0.63(0.00)  0.38 0.38(0.00)  0.52(0.37) 0.52(0.00)
12 0.42 0.39(-0.05)  0.56(0.34) 0.56(0.00)  0.27 0.26(-0.05)  0.41(0.51) 0.41(0.00)
13 0.43 0.39(-0.08)  0.64(0.50) 0.61(-0.04)  0.27 0.23(-0.13)  0.52(0.98) 0.51(-0.02)
14 0.33 0.31(-0.06)  0.48(0.46) 0.48(0.00)  0.33 0.31(-0.06)  0.53(0.59) 0.53(0.00)
15 0.25 0.22(-0.10)  0.46(0.83) 0.46(0.00)  0.39 0.39(0.00)  0.57(0.46) 0.57(0.00)
16 0.33 0.30(-0.07)  0.43(0.32) 0.43(0.00)  0.36 0.35(-0.02)  0.52(0.45) 0.52(0.00)
17 0.32 0.29(-0.07)  0.44(0.40) 0.44(0.00)  0.37 0.36(-0.01)  0.54(0.47) 0.54(0.00)
18 0.18 0.16(-0.11)  0.28(0.51) 0.28(0.00)  0.35 0.34(-0.02)  0.47(0.35) 0.47(0.00)
19 0.46 0.44(-0.05)  0.58(0.26) 0.57(-0.02)  0.41 0.40(-0.02)  0.54(0.31) 0.54(0.00)
20 0.32 0.29(-0.11)  0.50(0.56) 0.49(-0.01)  0.44 0.43(-0.02)  0.58(0.31) 0.58(0.00)
21 0.47 0.45(-0.03)  0.63(0.35) 0.63(0.00)  0.41 0.40(-0.01)  0.50(0.24) 0.50(0.00)
22 0.39 0.38(-0.02)  0.52(0.34) 0.51(-0.01) 0.34 0.33(-0.03)  0.52(0.53) 0.52(0.00)
23 0.31 0.28(-0.09)  0.50(0.60) 0.50(0.00)  0.40 0.40(0.00)  0.52(0.30) 0.52(0.00)
24 0.26 0.23(-0.11)  0.43(0.68) 0.41(-0.04)  0.41 0.39(-0.03)  0.56(0.38) 0.57(0.01)
25 0.36 0.32(-0.11)  0.52(0.44) 0.50(-0.04)  0.29 0.28(-0.03)  0.44(0.52) 0.44(0.00)
Mean 0.38 0.36(-0.06)  0.53(0.38) 0.52(-0.01)  0.37 0.36(-0.03)  0.52(0.40) 0.52(0.00)

% In parentheses is the gain in prediction accuracy with SG-UR over SG-SR; ®In parentheses is the gain in prediction accuracy with UG-SR over SG-SR;

©In parentheses is the gain in prediction accuracy with UG-UR over UG-SR; Bold in parentheses indicates the number is not significant at a = 0.05.
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Table S34 Accuracy of WP prediction for environment E4 with four ME GWP models in CV2

LL LW
Popld  SG-SR SG-UR® UG-SR® UG-UR® SG-SR SG-UR® UG-SR® UG-UR®

1 0.46 0.45(-0.01)  0.61(0.33) 0.61(0.00)  0.51 0.50(-0.02)  0.63(0.23) 0.62(-0.01)
2 0.30 0.30(0.00)  0.53(0.77) 0.52(-0.02) 0.46 0.45(-0.02)  0.62(0.35) 0.62(0.00)
3 0.27 0.26(-0.03)  0.37(0.35) 0.36(-0.01)  0.41 0.40(-0.02)  0.62(0.52) 0.61(-0.01)
4 0.53 0.52(-0.02)  0.66(0.23) 0.65(-0.01)  0.52 0.51(-0.02)  0.64(0.23) 0.63(-0.01)
5 0.37 0.37(0.00)  0.55(0.47) 0.55(0.00)  0.44 0.43(-0.03)  0.63(0.43) 0.62(-0.02)
6 0.47 0.44(-0.06)  0.59(0.27) 0.59(0.00)  0.31 0.30(-0.02)  0.46(0.49) 0.46(0.00)
7 0.60 0.59(-0.01)  0.73(0.21) 0.73(0.00)  0.61 0.61(0.00)  0.72(0.18) 0.72(0.00)
8 0.37 0.35(-0.05)  0.59(0.60) 0.59(0.00)  0.40 0.37(-0.07)  0.56(0.42) 0.57(0.02)
9 0.33 0.31(-0.06)  0.49(0.47) 0.48(-0.01) 0.48 0.47(-0.02)  0.52(0.08) 0.51(-0.01)
10 0.42 0.41(-0.03)  0.58(0.39) 0.57(-0.01)  0.62 0.62(0.00)  0.73(0.17) 0.72(-0.01)
11 0.29 0.27(-0.08)  0.49(0.67) 0.49(0.00)  0.46 0.45(-0.01)  0.60(0.31) 0.60(0.00)
12 0.50 0.47(-0.05)  0.65(0.29) 0.64(-0.01)  0.57 0.56(-0.01)  0.66(0.17) 0.66(0.00)
13 0.24 0.19(-0.18)  0.52(1.21) 0.54(0.02)  0.42 0.39(-0.06)  0.60(0.44) 0.60(0.00)
14 0.35 0.32(-0.07)  0.54(0.55) 0.53(-0.03)  0.44 0.43(-0.02)  0.63(0.44) 0.63(0.00)
15 0.37 0.35(-0.04)  0.58(0.57) 0.57(-0.01)  0.54 0.53(-0.01)  0.68(0.26) 0.68(0.00)
16 0.21 0.19(-0.09)  0.42(0.99) 0.42(0.00)  0.54 0.53(-0.00)  0.66(0.23) 0.66(0.00)
17 0.35 0.34(-0.03)  0.49(0.38) 0.48(-0.02) 0.56 0.56(0.00)  0.70(0.25) 0.70(0.00)
18 0.26 0.24(-0.08)  0.37(0.40) 0.37(0.00)  0.33 0.32(-0.02)  0.45(0.39) 0.45(0.00)
19 0.28 0.25(-0.11)  0.45(0.61) 0.45(0.00)  0.50 0.48(-0.03)  0.66(0.31) 0.66(0.00)
20 0.47 0.46(-0.03)  0.60(0.27) 0.59(-0.01)  0.53 0.54(0.01)  0.66(0.25) 0.67(0.01)
21 0.61 0.60(-0.02)  0.69(0.13) 0.69(0.00)  0.36 0.36(0.00)  0.49(0.35) 0.49(0.00)
22 0.46 0.46(0.00)  0.55(0.18) 0.55(0.00)  0.54 0.53(-0.02)  0.67(0.26) 0.67(0.00)
23 0.39 0.37(-0.05)  0.50(0.28) 0.50(0.00)  0.48 0.48(0.00)  0.60(0.25) 0.60(0.00)
24 0.23 0.20(-0.14)  0.43(0.87) 0.41(-0.04) 0.46 0.45(-0.02)  0.62(0.35) 0.62(0.00)
25 0.24 0.21(-0.14)  0.46(0.87) 0.45(-0.02)  0.49 0.48(-0.02)  0.54(0.11) 0.54(0.00)
Mean 0.38 0.36(-0.05)  0.54(0.43) 0.53(-0.01) 0.48 0.47(-0.02)  0.61(0.28) 0.61(0.00)

% In parentheses is the gain in prediction accuracy with SG-UR over SG-SR; ®In parentheses is the gain in prediction accuracy with UG-SR over SG-SR;

¢ In parentheses is the gain in prediction accuracy with UG-UR over UG-SR; Bold in parentheses indicates the number is not significant at o = 0.05.
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Table S35 Accuracy of AP prediction for environment E1 with four ME GWP models in CV2

LL LW
Popld  SG-SR SG-UR® UG-SR® UG-UR® SG-SR SG-UR® UG-SR® UG-UR®

1 0.31 0.30(-0.01) 0.36(0.16)  0.35(-0.01) 0.27 0.26(-0.01)  0.30(0.14) 0.30(0.00)
2 0.17 0.16(-0.05)  0.23(0.36)  0.22(-0.04)  0.41 0.42(0.01)  0.44(0.06) 0.44(0.00)
3 0.25 0.26(0.05)  0.27(0.09)  0.28(0.03)  0.55 0.54(-0.01)  0.59(0.07) 0.59(0.00)
4 0.45 0.46(0.02)  0.46(0.03)  0.48(0.03)  0.33 0.34(0.03)  0.33(0.00) 0.33(0.00)
5 0.26 0.27(0.07)  0.27(0.06)  0.28(0.04)  0.24 0.24(0.00)  0.28(0.18) 0.28(0.00)
6 0.47 0.47(0.00)  0.50(0.06)  0.51(0.01)  0.38 0.38(0.00)  0.41(0.07) 0.41(0.00)
7 0.29 0.28(-0.03)  0.37(0.25)  0.36(-0.02)  0.37 0.37(0.00)  0.45(0.22) 0.44(-0.02)
8 0.44 0.44(0.00)  0.49(0.10)  0.49(0.00)  0.37 0.37(0.00)  0.40(0.08) 0.40(0.00)
9 0.35 0.34(-0.01)  0.39(0.12)  0.39(0.00)  0.16 0.17(0.02)  0.18(0.11) 0.18(0.00)
10 0.39 0.39(0.00)  0.44(0.12)  0.44(0.00)  0.44 0.43(-0.01)  0.50(0.15) 0.50(0.00)
11 0.14 0.14(0.00)  0.20(0.43)  0.20(0.00)  0.21 0.21(0.00)  0.24(0.13) 0.24(0.00)
12 0.40 0.40(0.00)  0.46(0.14)  0.46(0.00)  0.57 0.56(-0.01)  0.60(0.06) 0.60(0.00)
13 0.28 0.27(-0.04)  0.39(0.36)  0.38(-0.02)  0.40 0.40(0.00)  0.44(0.11) 0.44(0.00)
14 0.40 0.41(0.01)  0.44(0.08)  0.44(0.00)  0.36 0.36(0.00)  0.42(0.17) 0.42(0.00)
15 0.25 0.27(0.04)  0.27(0.05)  0.27(0.00)  0.33 0.33(0.00)  0.34(0.05) 0.34(0.00)
16 0.30 0.30(0.00)  0.34(0.11)  0.34(0.00)  0.51 0.51(0.00)  0.53(0.04) 0.53(0.00)
17 0.29 0.29(0.00)  0.33(0.13)  0.33(0.00)  0.46 0.45(-0.01)  0.50(0.11) 0.51(0.00)
18 0.15 0.16(0.05)  0.16(0.07)  0.17(0.04)  0.30 0.30(0.00)  0.34(0.13) 0.33(-0.02)
19 0.32 0.32(0.00)  0.37(0.14)  0.37(0.00)  0.26 0.26(0.00)  0.29(0.15) 0.29(0.00)
20 0.42 0.41(-0.01)  0.45(0.07)  0.45(0.00)  0.44 0.44(0.00)  0.47(0.07) 0.47(0.00)
21 0.33 0.32(-0.04)  0.40(0.22)  0.39(-0.02)  0.32 0.31(-0.02)  0.36(0.13) 0.35(-0.02)
22 0.34 0.35(0.03)  0.36(0.05)  0.36(0.00)  0.31 0.31(0.00)  0.34(0.10) 0.34(0.00)
23 0.22 0.23(0.03)  0.25(0.12)  0.25(0.00)  0.17 0.16(-0.05)  0.25(0.47) 0.24(-0.03)
24 0.32 0.33(0.06)  0.31(-0.02)  0.32(0.04)  0.47 0.48(0.01)  0.50(0.05) 0.50(0.00)
25 0.43 0.44(0.01)  0.44(0.03)  0.46(0.03)  0.48 0.47(-0.01)  0.51(0.07) 0.51(0.00)
Mean  0.32 0.32(0.00)  0.36(0.12)  0.36(0.00)  0.36 0.36(0.00)  0.40(0.10) 0.40(0.00)

% In parentheses is the gain in prediction accuracy with SG-UR over SG-SR; ®In parentheses is the gain in prediction accuracy with UG-SR over SG-SR;

©In parentheses is the gain in prediction accuracy with UG-UR over UG-SR; Bold in parentheses indicates the number is not significant at a = 0.05.
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Table S36 Accuracy of AP prediction for environment E2 with four ME GWP models in CV2

LL LW
Popld  SG-SR SG-UR® UG-SR® UG-UR® SG-SR SG-UR® UG-SR® UG-UR®

1 0.45 0.46(0.02)  0.46(0.02) 0.47(0.02) 0.25 0.24(-0.02)  0.30(0.21) 0.30(0.00)
2 0.30 0.29(-0.03)  0.36(0.20) 0.36(0.00)  0.45 0.45(0.00)  0.50(0.11) 0.50(0.00)
3 0.30 0.31(0.04)  0.31(0.06) 0.32(0.02) 0.56 0.56(0.00)  0.60(0.06) 0.60(0.00)
4 0.42 0.42(0.00)  0.46(0.09) 0.46(0.00) 0.38 0.38(0.00)  0.42(0.12) 0.42(0.00)
5 0.33 0.34(0.03)  0.36(0.09) 0.37(0.02) 0.47 0.46(-0.01)  0.52(0.11) 0.52(0.00)
6 0.46 0.47(0.01)  0.48(0.04) 0.49(0.01) 0.28 0.28(0.00)  0.30(0.10) 0.30(0.00)
7 0.23 0.23(0.00)  0.28(0.21) 0.28(0.00)  0.60 0.60(0.00)  0.61(0.02) 0.62(0.02)
8 0.27 0.26(-0.02)  0.32(0.18) 0.32(0.00) 0.36 0.36(0.00)  0.38(0.07) 0.38(0.00)
9 0.21 0.22(0.03)  0.23(0.11) 0.24(0.01) 0.36 0.36(0.00)  0.40(0.11) 0.39(-0.01)
10 0.49 0.48(-0.01)  0.51(0.06) 0.52(0.01)  0.42 0.41(-0.02)  0.48(0.15) 0.48(0.00)
11 0.34 0.33(-0.02)  0.39(0.15) 0.39(0.00)  0.37 0.38(0.01)  0.40(0.08) 0.40(0.00)
12 0.42 0.42(0.00)  0.46(0.09) 0.46(0.00)  0.60 0.60(-0.01)  0.63(0.04) 0.63(0.00)
13 0.36 0.37(0.03)  0.39(0.07) 0.40(0.03) 0.41 0.42(0.01)  0.43(0.05) 0.44(0.01)
14 0.27 0.26(-0.03)  0.33(0.24) 0.33(0.00)  0.38 0.37(-0.02)  0.42(0.11) 0.41(-0.01)
15 0.33 0.35(0.06)  0.35(0.07) 0.37(0.05) 0.54 0.54(0.00)  0.55(0.02) 0.55(0.00)
16 0.41 0.41(0.00)  0.44(0.07) 0.45(0.02) 0.54 0.54(0.00)  0.56(0.03) 0.56(0.00)
17 0.10 0.10(0.00)  0.14(0.42) 0.14(0.00) 0.61 0.61(0.00)  0.61(0.00) 0.62(0.01)
18 0.20 0.21(0.05)  0.21(0.05) 0.22(0.05)  0.26 0.26(0.00)  0.27(0.03) 0.27(0.00)
19 0.40 0.39(-0.02)  0.43(0.09) 0.43(0.00) 0.42 0.43(0.02)  0.43(0.03) 0.44(0.01)
20 0.42 0.42(0.00)  0.44(0.05) 0.44(0.00) 0.44 0.45(0.01)  0.46(0.03) 0.46(0.00)
21 0.48 0.47(-0.01)  0.51(0.07) 0.51(0.00)  0.44 0.44(0.00)  0.45(0.03) 0.45(0.00)
22 0.44 0.44(0.00)  0.47(0.08) 0.47(0.00)  0.43 0.44(0.01)  0.46(0.06) 0.47(0.01)
23 0.36 0.37(0.02)  0.38(0.05) 0.39(0.02) 0.39 0.39(0.00)  0.42(0.08) 0.42(0.00)
24 0.21 0.21(0.00)  0.25(0.22) 0.25(0.00)  0.49 0.49(0.00)  0.50(0.03) 0.51(0.02)
25 0.27 0.27(0.00)  0.31(0.18) 0.31(0.00)  0.37 0.36(-0.01)  0.43(0.16) 0.42(-0.01)
Mean 0.34 0.34(0.00)  0.37(0.10) 0.37(0.00)  0.43 0.42(-0.01)  0.46(0.07) 0.46(0.00)

% In parentheses is the gain in prediction accuracy with SG-UR over SG-SR; ®In parentheses is the gain in prediction accuracy with UG-SR over SG-SR;

©In parentheses is the gain in prediction accuracy with UG-UR over UG-SR; Bold in parentheses indicates the number is not significant at a = 0.05.
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Table S37 Accuracy of AP prediction for environment E3 with four ME GWP models in CV2

LL LW
Popld  SG-SR SG-UR® UG-SR® UG-UR® SG-SR SG-UR® UG-SR® UG-UR®

1 0.41 0.41(0.00)  0.45(0.11) 0.45(0.00)  0.23 0.23(0.00)  0.27(0.15) 0.27(0.00)
2 0.29 0.28(-0.03)  0.36(0.22) 0.35(-0.01)  0.47 0.47(0.00)  0.52(0.10) 0.52(0.00)
3 0.21 0.22(0.04)  0.22(0.05) 0.23(0.02)  0.36 0.36(0.00)  0.38(0.05) 0.38(0.00)
4 0.44 0.45(0.02)  0.45(0.03) 0.46(0.02)  0.22 0.22(0.00)  0.25(0.16) 0.26(0.01)
5 0.22 0.22(0.00)  0.27(0.23) 0.27(0.00)  0.44 0.44(0.00)  0.46(0.04) 0.46(0.00)
6 0.48 0.49(0.01)  0.50(0.03) 0.50(0.00)  0.26 0.25(-0.01)  0.27(0.07) 0.27(0.00)
7 0.25 0.25(0.00)  0.27(0.07) 0.28(0.03)  0.32 0.32(0.00)  0.38(0.17) 0.37(-0.02)
8 0.28 0.28(0.00)  0.32(0.13) 0.32(0.00)  0.29 0.29(0.00)  0.31(0.08) 0.31(0.00)
9 0.36 0.37(0.01)  0.39(0.07) 0.39(0.00)  0.33 0.33(0.00)  0.34(0.03) 0.34(0.00)
10 0.48 0.48(0.00)  0.50(0.04) 0.51(0.01)  0.55 0.56(0.01)  0.57(0.03) 0.57(0.00)
11 0.27 0.27(0.00)  0.31(0.16) 0.31(0.00)  0.27 0.27(0.00)  0.31(0.14) 0.31(0.00)
12 0.32 0.32(0.00)  0.34(0.07) 0.35(0.01)  0.32 0.33(0.02)  0.32(0.00) 0.33(0.01)
13 0.38 0.37(-0.02)  0.47(0.24) 0.46(-0.02)  0.40 0.41(0.02)  0.41(0.00) 0.42(0.02)
14 0.26 0.26(0.00)  0.29(0.14) 0.30(0.01)  0.26 0.26(0.00)  0.33(0.23) 0.32(-0.02)
15 0.25 0.25(0.00)  0.31(0.24) 0.31(0.00)  0.49 0.48(-0.00)  0.52(0.06) 0.52(0.00)
16 0.20 0.19(-0.02)  0.24(0.20) 0.24(0.00)  0.46 0.45(-0.02)  0.52(0.14) 0.52(0.00)
17 0.29 0.28(-0.01)  0.31(0.07) 0.31(0.00)  0.31 0.30(-0.03)  0.38(0.22) 0.37(-0.01)
18 0.11 0.10(-0.09)  0.16(0.47) 0.15(-0.06)  0.37 0.36(-0.01)  0.38(0.05) 0.39(0.01)
19 0.39 0.40(0.01)  0.41(0.06) 0.42(0.02)  0.30 0.30(0.00)  0.34(0.13) 0.34(0.00)
20 0.35 0.34(-0.02)  0.39(0.13) 0.39(0.00)  0.46 0.46(0.00)  0.50(0.08) 0.50(0.00)
21 0.46 0.45(-0.02)  0.52(0.13) 0.52(0.00)  0.42 0.42(0.00)  0.45(0.08) 0.45(0.00)
22 0.21 0.20(-0.04)  0.27(0.28) 0.26(-0.02)  0.27 0.27(0.00)  0.31(0.15) 0.31(0.00)
23 0.23 0.23(0.00)  0.27(0.17) 0.27(0.00)  0.29 0.29(0.00)  0.33(0.14) 0.33(0.00)
24 0.20 0.20(0.00)  0.22(0.13) 0.23(0.02)  0.39 0.38(-0.01)  0.44(0.13) 0.43(-0.01)
25 0.38 0.39(0.03)  0.38(0.00) 0.39(0.03)  0.26 0.26(0.00)  0.27(0.05) 0.28(0.02)
Mean 0.31 0.31(0.00)  0.35(0.12) 0.35(0.00)  0.35 0.35(0.00)  0.38(0.09) 0.38(0.00)

% In parentheses is the gain in prediction accuracy with SG-UR over SG-SR; ®In parentheses is the gain in prediction accuracy with UG-SR over SG-SR;

¢ In parentheses is the gain in prediction accuracy with UG-UR over UG-SR; Bold in parentheses indicates the number is not significant at o = 0.05.
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Table S38 Accuracy of AP prediction for environment E4 with four ME GWP models in CV2

LL LW
Popld  SG-SR SG-UR® UG-SR® UG-UR® SG-SR SG-UR® UG-SR® UG-UR®

1 0.30 0.31(0.02)  0.35(0.16) 0.36(0.01)  0.34 0.34(0.00)  0.37(0.10) 0.37(0.00)
2 0.25 0.26(0.02)  0.28(0.11) 0.28(0.00)  0.44 0.44(0.00)  0.47(0.08) 0.47(0.00)
3 0.26 0.26(0.00)  0.29(0.14) 0.30(0.01)  0.40 0.41(0.00)  0.44(0.09) 0.44(0.00)
4 0.45 0.45(0.00)  0.50(0.11) 0.50(0.00)  0.31 0.31(0.00)  0.34(0.11) 0.34(0.00)
5 0.39 0.40(0.01)  0.42(0.06) 0.42(0.00)  0.35 0.35(0.00)  0.41(0.17) 0.40(-0.01)
6 0.46 0.46(0.00)  0.52(0.13) 0.52(0.00)  0.36 0.35(-0.01)  0.37(0.05) 0.37(0.00)
7 0.36 0.37(0.02)  0.38(0.05) 0.39(0.03)  0.53 0.54(0.01)  0.57(0.07) 0.57(0.00)
8 0.35 0.35(0.00)  0.41(0.15) 0.40(-0.01)  0.40 0.40(0.00)  0.43(0.08) 0.44(0.01)
9 0.34 0.35(0.02)  0.36(0.05) 0.37(0.03)  0.42 0.42(0.00)  0.47(0.11) 0.46(-0.01)
10 0.46 0.45(-0.02)  0.50(0.09) 0.51(0.02)  0.55 0.55(0.00)  0.58(0.06) 0.58(0.00)
11 0.27 0.27(0.00)  0.31(0.15) 0.32(0.01)  0.37 0.37(0.00)  0.38(0.03) 0.38(0.00)
12 0.34 0.32(-0.05)  0.42(0.25) 0.41(-0.02) 0.58 0.58(0.00)  0.60(0.04) 0.60(0.00)
13 0.16 0.16(0.00)  0.22(0.37) 0.21(-0.03)  0.32 0.31(-0.04)  0.39(0.20) 0.38(-0.01)
14 0.35 0.36(0.02)  0.38(0.09) 0.38(0.00)  0.35 0.35(0.00)  0.38(0.10) 0.38(0.00)
15 0.25 0.25(0.00)  0.29(0.19) 0.30(0.02)  0.61 0.60(-0.01)  0.63(0.05) 0.63(0.00)
16 0.25 0.25(0.00)  0.30(0.21) 0.30(0.00)  0.58 0.57(-0.01)  0.60(0.04) 0.60(0.00)
17 0.25 0.25(0.00)  0.27(0.09) 0.27(0.00)  0.55 0.56(0.01)  0.57(0.03) 0.57(0.00)
18 0.16 0.16(0.00)  0.18(0.12) 0.18(0.00)  0.41 0.40(-0.01)  0.41(0.02) 0.42(0.01)
19 0.21 0.21(0.00)  0.24(0.18) 0.25(0.01)  0.38 0.38(0.00)  0.40(0.08) 0.41(0.01)
20 0.42 0.42(0.00)  0.46(0.08) 0.46(0.00)  0.52 0.52(0.00)  0.56(0.07) 0.56(0.00)
21 0.52 0.53(0.01)  0.54(0.03) 0.55(0.01)  0.41 0.39(-0.03)  0.46(0.14) 0.45(-0.02)
22 0.29 0.30(0.04)  0.30(0.05) 0.31(0.03)  0.42 0.43(0.02)  0.45(0.06) 0.45(0.00)
23 0.14 0.15(0.04)  0.17(0.19) 0.17(0.00)  0.32 0.32(0.00)  0.35(0.08) 0.35(0.00)
24 0.28 0.29(0.04)  0.28(0.00) 0.29(0.04)  0.50 0.50(0.00)  0.52(0.05) 0.52(0.00)
25 0.28 0.27(-0.04)  0.34(0.21) 0.33(-0.01)  0.42 0.43(0.02)  0.43(0.02) 0.44(0.02)
Mean 0.31 0.31(0.00)  0.35(0.12) 0.35(0.00)  0.43 0.43(0.00)  0.46(0.07) 0.46(0.00)

% In parentheses is the gain in prediction accuracy with SG-UR over SG-SR; ®In parentheses is the gain in prediction accuracy with UG-SR over SG-SR;

¢ In parentheses is the gain in prediction accuracy with UG-UR over UG-SR; Bold in parentheses indicates the number is not significant at o = 0.05.
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