Table S1. Kernel resistance tests of maize hybrids to toxigenic fungi. ANOVA of the ear rot data of maize resistance test to
toxigenic fungi (2017-2018).

Source of variance SS df MS F
Hybrid A 1381.31 17 81.25 3.50**
Tox. spp. B 34725.54 11575.18 498.93***
Isolate C 603.00 1 603.00 25.99%**
Year D 3749.36 3749.36 161.61***
A xB 3716.68 51 72.88 3.14%**
AxC 577.27 17 33.96 1.46
AxD 968.62 17 56.98 2.46
BxC 1847.21 3 615.74 26.54%**
BxD 11770.75 3923.58 169.12%**
CxD 388.63 1 388.63 16.75%**
AxBxC 1752.40 51 34.36 1.48*
AxBxD 2878.55 51 56.44 2.43%**
AxCxD 319.94 17 18.82 0.81ns
BxCxD 1048.26 3 349.42 15.06***
AxBxCxD 989.37 51 19.40 0.84ns
Within 13387.95 576 23.24
Total 80104.82 863

*** P =0.001, ** P=0.01, * P =0.05, ns = not significant




Table S2. Kernel resistance test of maize hybrids to toxigenic fungi. Mycotoxin contamination of maize ears following F.
graminearum, F. verticillioides, and A. flavus inoculation in maize hybrids with two isolates per year, 2017-2018.

Hybrid DON mg/kg Varian- Fumonisin B1+B2, mg/kg Varian- Aflatoxin B1 Variance
Fg317 Fg318 Fg4 18 Mean ce Fvl17 Fv217 Fvl 18 Fv218 Mean ce Af217 Af117 AF218 AF118 Mean
P 9537 7.3 6.4 8.1 7.27 14 7.0 3.6 14 0.3 3.1 8.7 48 30 5 4 22 451
DKC 4590 4.6 2.3 19.4 8.75 76 5.3 2.2 0.9 0.9 2.3 4.4 36 18 17 15 22 95
Fornad 15.7 3.2 13.6 10.84 58 7.2 10.1 0.0 0.6 45 24.5 145 162 81 161 137 1467
4517 15.4 114 7.9 11.58 37 15.1 21.9 2.3 6.6 114 76.6 119 144 31 17 78 3989
DKC 4717 134 154 12.7 13.81 48 2.2 2.0 0.3 0.0 1.1 1.2 41 58 38 24 40 195
DKC 4943 14.7 7.0 20.2 13.98 76 14 1.9 0.3 0.1 0.9 0.7 14 65 73 25 44 848
Szegedi 521 16.1 17.8 10.5 14.80 51 2.9 2.7 3.7 1.6 2.7 0.8 516 334 45 264 290 37904
P 9903 3.9 25.0 222 17.04 104 2.0 3.2 1.3 0.2 1.7 1.5 63 14 64 13 39 834
Cardixxio Duo 8.8 29.8 13.4 17.32 157 1.3 3.0 0.5 0.1 1.2 1.6 28 69 20 1 30 822
PR37E80 25.2 11.6 18.9 18.57 116 18.7 9.1 24 0.5 7.7 67.5 89 84 40 328 135 16997
DKC 4541 6.3 18.4 31.9 18.85 197 45 5.7 1.4 1.0 3.2 5.3 64 118 14 34 58 2049
DKC 5542 16.3 9.6 32.6 19.54 189 2.2 1.6 0.5 0.9 1.3 0.6 333 697 321 3 339 80473
P 9241 6.0 25.9 26.7 19.57 187 3.2 1.6 1.2 1.2 1.8 0.8 21 12 9 37 20 158
P 9911 21.9 14.0 23.5 19.79 115 7.8 3.2 6.2 8.7 6.5 5.7 102 102 31 2 59 2577
DKC 5830 14.3 36.9 17.0 22.72 231 1.0 2.0 0.6 0.3 1.0 0.6 847 77 356 8 322 145134
Silo Star 23.0 16.6 30.9 23.47 172 24 0.6 0.9 0.3 1.1 0.9 350 81 64 314 202 22711
Korimbos 20.7 16.9 39.8 25.79 266 1.0 0.9 0.6 0.7 0.8 0.0 345 779 70 1 299 124587
Valkiir 99.5 43.5 46.8 63.28 1659 2.8 1.1 2.3 0.3 1.6 1.3 15 16 0 21 13 82
Mean 185 17.3 22.0 19.28 208 49 4.2 1.5 1.3 3.0 11.3 176 159 71 71 119 24521
LSD 5% 21.5 4.0 66
Correlations Fg3 Fg3 Fg4 Mean Corr. Fv117 Fv217 Fvl118 Fv218 Corr. Af217  Af117 AF218 AF118
Fv217  0.77*** Af117 0.40
Fg3 0.51* Fvli18  0.37 0.13 AF218  0.74***  0.41
Fg4 0.58* 0.40 Fv218 0.44 0.49* 0.77*** AF118 0.21 -0.05 -0.12
Mean 0.91** 0.74***  0.77*** Mean 0.91***  0.89***  (0.51* 0.71*** Atlag 0.88**  0.74**  0.74** 029

*** P=0.001, *P = 0.05

Fg = F. graminearum, Fv = F. verticillioides, Af = A. flavus




Table S3. Kernel resistance test of maize hybrids. Correlations counted from the data from the 2017-2018 maize ear rot
resistance tests are from Table 4.

Toxigenic spp., ear rot % Toxins Control
Trait Fg Fv Af  DON mg/kg FB1+B: AFB1 F.Earrot Af ear DON FBi+B2 AFB1
mg/kg pgkg % rot% mg/kg mg/kg pg/kg
Fg
Fv 0.319
Af 0.512* 0.575*
DON 0.419 -0.331 -0.359
FB1+B2 0.209 0.59*** 0.178 -0.226
AFB1 -0.172 -0.171 -0.137 0.014 -0.168
F. Ear rot 0.123 0.827***  0.491* -0.575***  0.637** -0.141
Afl ear rot 0.152 0.236 0.070 -0.165 0271  -0.201 0.428
DON -0.261 -0.185 -0.296 0.259 -0.271  0.351 -0.372  -0.046
FB1+B2 -0.191 0.418 -0.141 -0.312 0.715%** -0.117 0.486*  0.047 -0.259
AFB1 -0.520* -0.162 -0.229 -0.129 0.052  0.509* 0.010 -0.205 0.100 0.098
FAO No. -0.071 0.366 0.453 -0.753***  0.062 -0.478* 0.505* 0.232 -0.342 0.043 -0.267

% P =0.001; ** P =0.01; ** P=0.02; P=0.05; XFg = F. graminearum; Fv = F. verticillioides; Af = A. flavus.



Table S4. Kernel resistance tests of maize hybrids to toxigenic fungi. Reductions in the ear rot severity and toxin contamination
are compared to the most susceptible hybrid in the given column. Data are shown as percentages (Szeged, 2017-2018).

Toxic spp., ear rot % Toxins Control

FA
Hybrid . DON FBi+B2 AFB1 F.Ear Aflear DON FB1+B2 AFB1 Mean O
Fg Fv Af No.

mg/kg mg/kg pg/kg rot % rot% mgkg mgkeg pg/kg

Szegedi 521 53.4 788 791 69.1 76.4 942  66.6 100.0 100.0 89.9 84.5 82.3 350

Korimbos 55.6 726 69.8 885 79.9 93.6 633 100.0 100.0 78.3 87.8 79.9 370
DKC 4590 47.0 80.8 393 726 92.9 91.3 619 100.0 92.5 97.4 97.2 79.8 470
P9537 41.7 733 568 731 73.3 88.6  36.1 100.0 95.8 94.2 97.2 76.9 390
4517 57.3 69.2 68.6 86.2 90.3 93.6 263 70.6 92.1 60.9 98.2 73.9 360
P9241 49.3 61.6 493 785 84.4 88.1 495 100.0 97.9 72.8 67.4 72.3 390
DKC 4717 67.6 96.8 89.8 59.2 89.3 11.7 827 100.0 0.0 94.0 69.6 70.0 575
Cardixxio Duo  22.2 769 379 64.1 88.8 49 69.6  100.0 100.0 98.7 97.2 69.9 560
DKC 5542 16.7 878 942 0.0 0.0 96.2 96.1 100.0 74.6 92.8 94.5 68.4 730
Fornad 42.6 777 66.8 629 90.8 403 702 100.0 45.8 95.6 57.0 68.2 490
Sil6 Star 41.9 73.0 170 779 61.0 869 532 70.6 86.7 93.9 76.2 66.5 400
DKC 4943 46.4 731 793 69.1 91.8 0.0 459 100.0 100.0 61.6 63.5 66.4 540
P9903 79.0 83.1 76.0 76.6 85.3 144 385 941 93.8 90.8 0.0 65.8 560
P9911 26.8 745 728 687 43.5 825  28.0 0.0 100.0 77.3 88.4 59.8 450
DKC 4541 24.5 53 254 702 72.2 83.0 0.0 76.5 97.9 81.6 90.6 58.0 370
DKC 5830 0.0 275 00 707 85.7 60.0 149 100.0 100.0 87.1 79.0 55.8 420
Valkiir 53.9 260 653 817 33.1 770 122 100.0 100.0 0.0 64.6 54.7 520
PR37F80 45.3 00 396 829 91.5 59.5 8.0 47.1 56.3 78.0 92.8 53.4 420
Mean 45.4 67.0 604 73.6 78.2 68.6 484 917 90.2 85.0 82.7 67.9

*Fg = F. graminearum; Fv = F. verticillioides; Af = A. flavus; DON = deoxynivalenol; FB1+B2 = fumonisin B1+B2; AFB1 = aflatoxin B1; F. Control =
natural fusarium infection in the check; Asp. Check = A. flavus natural infection in their control; FAO No. = earliness or lateness of the hybrids
according to the FAO international methodology.



Table S5. Kernel resistance of maize hybrids to toxigenic fungi, ANOVA of the ear rot data from Table 5, 2019-2020.

Source of var. SS df MQ F LSD 5%
Genotype A 3403.7 17 200.22 6.89%** 2.16
Tox. spp. B 74832.8 3 24944.26 858.96*** 1.02

Isolate C 38.3 1 38.32 1.32
Year D 6143.3 1 6143.26 211.54** 0.72
AxB 10170.7 51 199.43 6.86%**
AxC 426.5 17 25.09 0.86
AxD 2081.5 17 122.44 4.21%**
BxC 80.1 3 26.68 0.92
BxD 18478.6 3 6159.54 212.10%**
CxD 29.2 1 29.18 1.00
AxBxC 1283.9 51 25.17 0.87
AxBxD 6310.4 51 123.73 4.26%%*
AxCxD 531.2 17 31.25 1.08
BxCxD 101.0 3 33.65 1.16
AxBxCxD 1651.3 51 32.38 1.11
Within 16729.8 576 29.04
Total 142292.1 863

*** P =0.001.



Table S6. Kernel resistance of maize hybrids to toxigenic fungi. Mycotoxin contamination of maize ears following F. graminearum, F. verticillioides, and A. flavus
inoculation with two isolates per year, 2019-2020.

Hybrid DON mg/kg Varian- Fumonisin B1+B2, mg/kg Aflatoxin B1 pg/kg Variance
Fg3 19 Fgd19 Fg320 Fgd20 Mean ce Fvli19 Fv219 Fvl120 Fv220 Mean Variance Af19 Af219 Afll Afl2 Mean
Sy Talisman 3.9 9.6 6.1 10.3 7.5 9 1.0 0.8 49 0.5 1.8 4.2 135 13 42 92 71 2914
Kathedralis 15.4 23.7 0.0 14.5 13.4 97 0.5 1.5 10.3 2.7 3.8 20.0 40 32 805 567 361 150285
Konfites 25.2 21.0 4.6 21.8 18.1 85 1.0 0.6 12.0 0.3 3.5 32.6 43 41 69 59 53 179
Armagnac 18.1 45.6 7.2 30.2 25.3 272 1.0 0.0 0.3 22 0.9 0.9 150 58 148 35 98 3591
P9718E 41.6 49.6 11.6 10.6 28.4 408 1.9 1.2 3.3 0.7 1.8 1.4 108 356 21 155 160 20155
P0725 3.3 41.7 44.0 25.3 28.6 354 39 0.0 7.3 5.8 41 10.1 1 1 1354 1096 613 510486
Koregraf 54.5 0.3 22.5 45.6 30.7 594 1.4 1.2 6.4 0.9 2.5 6.9 40 42 59 6 37 493
ES Harmonium 116.6 26.2 3.4 4.2 37.6 2885 1.4 2.3 4.0 0.7 21 21 162 33 28 25 62 4455
ES Lagoon 17.1 29.6 34 1053 38.9 2076 0.8 3.2 6.3 22 31 5.5 143 16 3261 164 896 2490153
Illango 15.1 67.6 104.7 0.7 47.0 2306 0.9 5.2 2.8 1.6 2.6 35 56 85 56 4076 1068 4020880
DKC 5830 50.7 111.4 242 8.8 48.8 2044 0.9 52 4.6 2.3 3.3 4.0 56 85 56 784 245 129188
DKC 4541 13.2 1495 24.0 9.9 49.1 4509 29 3.2 8.3 1.6 4.0 8.9 465 134 79 19 174 39777
P9415 38.1 1294 17.5 86.9 68.0 1301 0.5 0.9 3.6 0.6 1.4 2.2 50 83 6 11 38 1307
Kleopatras 154.9 74.3 6.2 61.5 74.2 3768 0.9 2.3 21 2.0 1.8 0.4 1 12 37 1190 310 344405
Korimbos 55.9 49.9 485  150.0 76.1 2439 0.8 0.3 16.1 5.4 5.7 54.1 11 47 6 111 44 2344
Valkiir 87.1 62.1 243 157.0 82.6 3125 1.6 0.5 21 2.0 1.6 0.5 0 20 487 314 205 55885
Sy Zoan 120.7 90.8 168.2 5.7 96.3 4665 2.6 1.2 7.5 15.3 6.7 40.6 2 15 69 4947 1258 6048342
SY Zephir 1844  193.7 20.6 54 101.0 10388 2.7 0.8 2.1 0.6 1.5 1.0 149 6 2377 20 638 1348197
Mean 56.4 65.3 30.0 41.9 48.4 2364 15 1.7 5.8 2.6 29 11.0 90 60 498 760 352 842946
LSD 5% ns ns ns
Correlation Fg3 Fg4 Fg3 Fg4 Corr. Fv119 Fv219 Fvl120 Fv220 Corr. Afll Af12 Afll Af12 Mean
Fg4 0.44 Fv219 -0.22 Afl2 0.27
Fg3 0.15 0.19 Fvl120 -0.08 0.04 Afll 0.08 -0.30
Fg4 0.03 -0.11 -0.14 Fv220 -0.02 0.05 0.26 Afl2 -0.31  -0.11  -0.15
Mean 0.75%*  0.69** 0.47 0.35 Mean 0.34 0.43 0.61*  0.64* Mean -0.16 -021 045 0.81***

*#% P =0.001, * P = 0.05. Bold numbers: low toxin contamination and stable toxin performance in the three toxins measured. Bold hybrid name: low toxin contamination and variance
(high stability) We have Talisman with mean 71, and variance 2914.

Table S7. Kernel resistance tests of maize hybrids to toxigenic fungi. Correlation coefficients between traits in Table 6 (Szeged, 2019-2020).



Correlations from

Fg Fv Af DON  FBi+B2 AFB1  F.check. Af. check. DON FBi+B2 AFB1
Table 10
Fv 0.110
Af -0.161  0.743***
DON 0.482* -0.112  -0.364
FB1+B2 -0.055 0.202 0.154 0.225
AFB1 0.273 0.005 0.000 0.389 0.410
F. check. -0.091 0.619**  0.539* -0.496* 0.059 -0.052
Af. check. 0.282 0.190 -0.021  0.049 0.320 0.706** 0.143
DON -0.185 0.319 0.178 0.033 0.201 -0.475* 0.006 -0.113
FB1+B2 0.249 0.396  0.475* 0.005 -0.006 -0.052 0.268 -0.023  0.314
AFB1 -0.227 -0.074  -0.077 -0.044 0.179 0.375 -0.175 0.408 -0.185 -0.437
FAO 0.269 -0.342  -0.367 0.482* 0.258 0.286 -0.601* 0.101  0.077  0.022 0.254

*** P =0.001; **P=0.01; *P=0.05.

xFg = F. graminearum; Fv = F. verticillioides; Af = A. flavus.



Table S8. Kernel resistance tests of maize hybrids to toxigenic fungi. Reductions in the disease severity and toxin contamination
compared to the most susceptible hybrid in the given column in Table 5 (Szeged, 2019-2020).

Hybrid Ear Rot Severity % Toxin Content ECa;eIiit Toxin Content Control . FAO
Mean Variance
DON FB1+B2 AFB1 F. Af. DON FB1+B2 AFB1 No.
mg/kg mg/kg ppb Check Check mg/kg mgkg mglkg
ES Harmonium 675 858 742 628 685 951 18.0 100.0 96.5 85.7 9.7 776 576 380
Koregraf 53.0 737 585 69.6 63.0 971 684 100.0 100.0 94.8 692 77.0 309 410
Sy Talisman 618 750 531 926 729 944 10.8 1000 79.9 90.4 99.8 75.5 697 250
Valkiir 186 939 914 182 768 837 82.0 1000 64.5 85.7 100.0 741 863 731
Armagnac 440 859 81.1 75.0 869 922 557 400 352 71.9 99.2  69.7 503 490
Konfites 713 620 40.1 82.0 476 958 313 100.0 52.8 66.7 99.8  68.1 583 430
P9718E 382 69.7 573 0.0 772 493 70.6 1000 954 79.3 99.7  67.0 897 390
P9415 94 630 527 514 792 970 21.8 1000 83.8 58.9 100.0 65.2 937 350
Kleopatras 1.0 728 827 265 729 754 465 1000 90.3 59.1 90.1 65.2 899 630
SY Zephir 41 768 668 719 737 873 473 40.0 825 58.2 99.7 644 696 390
Korimbos 594 914 802 247 148 965 751 1000 29 94.8 643  64.0 1216 575
Kathedralis 375 582 0.0 86.8 435 713 299 100.0 926 69.3 100.0 62.6 1041 490
P0725 55.0 724 806 717 382 51.3 421 40.0 100.0 97.9 305 618 588 560
ES Lagoon 441 80.1 580 615 532 288 371 40.0 100.0 60.5 98.3  60.1 567 460

DKC 5830 517 67.6 251 535 51.2  80.5 451 100.0 394 0.0 100.0  55.8 914 560

Fg% Fv% Afl%

lllango 436 67.0 378 537 60.6 151 415 0.0 98.7 86.8 0.0 45.9 1044 530
Sy Zoan 00 712 729 4.6 0.0 0.0 410 0.0 100.0 70.7 100.0 41.8 1782 560
DKC 4541 305 0.0 7.0 51.7 40.0 861 0.0 40.0 0.0 45.6 100.0 36.4 1174 370
Mean 384 745 600 564 60.0 763 449 765 773 75.1 912  66.6 899 503

Fg = F. graminearum; Fv = F. verticillioides; Afl = A. flavus; DON = deoxynivalenol; FB = fumonisin B1+B2; AFB1 = aflatoxin B1, F; Check = natural
fusarium infection in the control; Af. Check = A. flavus natural infection in the control; FAO No. = earliness or lateness of the hybrids according
to the FAO international methodology.



Table S9. Kernel resistance tests of maize hybrids to toxigenic fungi. Toxin contamination for one percentage of visual infection
in maize resistance test against F. graminearum, F. verticillioides, and A. flavus, 2017-2018, and 2019-2020.

Hybrid Rates between toxin (mg/kg) Mean Varian- Hybrid Rates between toxin (mg/kg) Mean Varian-
2017/2018 and ear rot%, mg/kg ce 2019/2020 and ear rot%, mg/kg ce
DON/ FBi2/  AFB1/ DON/  FBio/ AFB1/
GER FER AER GER FER AER
DKC 4541 1.9 DKC 4541
DKC 5830 2.1 DKC 5830
Korimbos 97.9 Korimbos
Valkiir 32.9 Valkiir
P 9537 274 | Sy Talisman
PR37F80 23.9 Konfites
Fornad 3.4 SY Zephir
DKC 4590 11.6 Armagnac
DKC 4943 2.1 P9415
4517 51.2 Konfites
P 9911 143.5 P0725
DKC 4717 1.3 Koregraf
P 9903 7.5 ES Lagoon
Cardixxio Duo 7.7 Kleopatras
DKC 5542 1.9 Tllango
Silé Star 2.3 Sy Zoan
P 9241 13.5 | ES Harmonium
Szegedi 521 39.6 P9718E
Mean 1.36 8.18 0.996 320 241 Mean 2.23 8.42 1.92 419 345
Max/Min* 4.86 8.83 60.59 Max/Min 9.64 17.61 57.93
Riskgroup | Low Low o medium | Medium to high  High

Bold: Hybrid names with low toxin production as a percentage of visual infection, good resistance, and high stability to all toxigenic
fungi.*Rate between the maximum and minimum values in the column



