
Fig. S1

Fig. S1. Sample collection by us and other people from various regions in China. A. S.L. Han collecting rice spikelet rot samples at Jiangsu Province, 
Yangzhou city. B. Y.J. Li collecting diseased maize samples at Shanxi Province, Yangquan city. C. M.Y. Wang collecting wheat crown rot samples at 
Shandong Province, Taian city. D. S.Q. Wang collecting diseased maize samples at Guangdong Province, Qingyuan city. E. X.Y. Liu collecting diseased 
maize samples at Shandong Province, Jinan city. F. Y.M. Wu collecting maize ear rot samples at Guangdong Province, Meizhou city. G. M.L. Feng collecting 
rice spikelet rot samples at Sichuan Province, Mianyang city. H. G.J. Han collecting maize ear rot samples at Shandong Province, Rizhao city. I–N. Local 
collectors showing photos of diseased cereals to us to confirm the occurrence of cereal diseases. O–S. We received the diseased samples and information 
from local collectors.
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Fig. S1 (Continued).

Fig. S2. (Continued).
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Fig. S2. Phylogeny inferred based on the combined rpb2-tef1 gene regions of 608 representative Fusarium strains. Neocosmospora nelsonii (CBS 309.75) 
was used as an outgroup. Ex-type, ex-epitype and ex-neotype strains were indicated with T, ET, and NT, respectively. Subdivision of the Fusarium clade 
represent the recognised species complexes, including F. fujikuroi SC (FFSC), F. incarnatum-equiseti SC (FIESC), F. nisikadoi SC (FNSC), F. oxysporum SC 
(FOSC), F. sambucinum SC (FSAMSC), and F. tricinctum SC (FTSC), which were shown in different colours.
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F. fujikuroi LC18446

F. verticillioides CBS 218.76 ET

F. pseudoanthophilum CBS 745.97

F. sanyaense LC18537

F. xylarioides CBS 258.52 T

F. annulatum LC18501

F. annulatum LC18657

F. globosum CBS 431.97

F. volatile CBS 143874 T

F. annulatum CBS 115.97

F. sanyaense LC18540

F. ramigenum CBS 526.97

LC18411

F. andiyazi CBS 119856

F. verticillioides LC18755

F. temperatum LC18455

F. ophioides CBS 118515

F. verticillioides LC18494

F. annulatum LC18806

F. udum CBS 178.32

F. verticillioides LC18470

F. lactis CBS 411.97 ET

F. verticillioides LC18604

F. annulatum LC18473

F. fujikuroi LC18626

F. annulatum LC18528

F. verticillioides LC18432

F. echinatum CBS 146497 T

F. annulatum CBS 143605

F. konzum CBS 139383

F. temperatum LC18531

F. fujikuroi LC18791

F. fujikuroi LC18499

F. verticillioides LC18760

F. annulatum CBS 137537

F. fujikuroi LC18611

F. verticillioides LC18296

F. annulatum

F. planum
F. planum
F. planum
F. planum
F. planum
F. planum
F. planum

FFSC
CaM

98

95

85

93

99

84

79
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83

77
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98
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79

97 100

100

100

98

90

100

76

96
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94

97

87

87
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98

99

99

99

99
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100

100

100

100

100

100

77

98

75

100

0.01

F. madaense CBS 146656

F. acutatum CBS 137545

F. annulatum LC18439

F. annulatum LC18405

F. fujikuroi LC18367

F. ramigenum CBS 526.97

F. annulatum LC18622

F. aquaticum LC13615

F. fujikuroi LC18819

F. globosum CBS 428.97 T

LC15876 T

F. annulatum LC18591

F. begoniae CBS 403.97

F. annulatum LC18804

F. elaeagni LC13628

F. annulatum LC18717

F. annulatum LC18478

F. verticillioides LC18836

F. verticillioides LC18587

F. annulatum LC18781

F. annulatum LC18589

F. verticillioides LC18736

F. annulatum LC18527

F. nygamai CBS 139387

F. thapsinum CBS 776.96 T

F. subglutinans LC18840

F. verticillioides LC18460

F. verticillioides LC18827

F. verticillioides LC18491

LC18445

F. globosum CBS 430.97

F. fujikuroi LC18413

F. elaeagni LC18815

F. ananatum CBS 118516 T

F. verticillioides LC18467

F. annulatum LC18492

F. annulatum LC18571

F. annulatum LC18392

F. verticillioides LC18615

F. brevicatenulatum CBS 100196

F. sacchari LC18574

F. verticillioides LC18613

F. sacchari LC18533

F. temperatum LC18455

F. pseudonygamai CBS 484.94

F. acutatum CBS 402.97 T

F. fujikuroi LC18564

F. verticillioides CBS 734.97

F. verticillioides LC18489

F. verticillioides LC18623

F. annulatum CBS 115.97

F. subglutinans LC18837

F. verticillioides LC18518

F. verticillioides LC18461

F. udum CBS 178.32

F. annulatum CBS 258.54 T

F. fujikuroi CBS 265.54

F. aglaonematis ZHKUCC 22-0079

F. annulatum LC18600

F. annulatum LC18806

F. echinatum CBS 146497 T

F. anthophilum CBS 119858

F. andiyazi CBS 119857 T

F. verticillioides LC18607
F. verticillioides LC18729

F. planum
F. planum
F. planum
F. planum
F. planum

F. planum

F. planum

LC18578

F. sudanense CBS 454.97 T

F. verticillioides LC18408

F. annulatum CBS 139739

F. aglaonematis ZHKUCC 22-0077 T

F. agapanthi CBS 100193

F. verticillioides LC18547

F. annulatum LC18548

F. verticillioides LC18433

F. thapsinum CBS 100312

F. xylarioides CBS 749.79

F. annulatum NRRL 62905

F. annulatum LC18655

F. verticillioides LC18462

F. verticillioides LC18525

F. verticillioides LC18468

F. bactridioides CBS 100057 T

F. verticillioides LC18399

F. lactis CBS 420.97

F. verticillioides LC18470

F. annulatum LC18538

F. prieskaense CBS 146498 T

F. lactis CBS 411.97 ET

F. fujikuroi LC18776

F. annulatum LC18818

F. verticillioides LC18616

F. annulatum LC18417

F. annulatum LC18677

F. fujikuroi LC18588

F. fujikuroi CBS 221.76 T

F. agapanthi NRRL 54463 T

F. annulatum LC18646

LC18487

F. subglutinans LC18835

F. annulatum LC18817

F. verticillioides LC18730

F. annulatum LC18713

F. temperatum LC18531

LC18411

F. verticillioides LC18456

F. annulatum LC18654

F. verticillioides LC18432

F. annulatum LC18728

F. pseudoanthophilum CBS 414.97 T

F. annulatum LC18398

F. pseudonygamai CBS 417.97 T

F. verticillioides LC18394

F. annulatum LC18829

F. napiforme CBS 748.97 T

F. annulatum LC18448

F. erosum LC18581

F. sanyaense LC18540

F. annulatum LC18801

F. verticillioides LC18741

F. verticillioides LC18475

F. sanyaense LC15882 T

F. verticillioides LC18599

F. verticillioides LC18296

F. fujikuroi LC18656

F. verticillioides LC18526

F. andiyazi CBS 119856

F. annulatum CBS 217 76

F. annulatum LC18786

F. verticillioides LC18707

F. phyllophilum CBS 216.76 T

F. annulatum LC18657

F. mangiferae CBS 119853

F. fujikuroi LC18814

F. verticillioides LC18388

F. fujikuroi LC18446

F. concentricum LC18820

F. verticillioides LC18437

F. ficicrescens CBS 125178 T

F. verticillioides LC18834

F. annulatum LC18756

F. hechiense LC13644 T

F. verticillioides LC18725

F. verticillioides LC18755

F. annulatum LC18726

F. annulatum LC18790

F. sudanense CBS 675.94

F. hechiense LC13645

F. annulatum LC18802

F. verticillioides LC18754

F. fujikuroi LC18590

F. ramigenum CBS 418.97 T

F. annulatum LC18798

F. fujikuroi LC18606

F. verticillioides LC18841

F. verticillioides LC18418

F. annulatum LC18743

F. annulatum LC18566

F. verticillioides LC18494

F. verticillioides LC18434

F. annulatum LC18647

F. temperatum LC18488

F. verticillioides LC18735

F. concentricum LC18575

F. mangiferae CBS 120994 T

F. sacchari LC18536

F. sacchari LC18563

F. annulatum LC18821

F. verticillioides LC18797

LC18541

F. subglutinans LC18731

F. verticillioides LC18430

F. verticillioides LC18839

F. succisae CBS 219.76 ET

F. annulatum LC18809

F. verticillioides LC18757

F. annulatum LC18355

F. proliferatum F026

F. annulatum LC18497

F. verticillioides LC18463

F. sororula CBS 137242 T

F. verticillioides LC18604

F. annulatum LC18501

F. verticillioides LC18645

F. aglaonematis ZHKUCC 22-0078

F. napiforme CBS 135139

F. temperatum CBS 135539
F. temperatum LC18785

F. verticillioides LC18727

F. annulatum LC18706

F. annulatum LC18627

F. annulatum LC18811

F. verticillioides LC18479

F. verticillioides LC18746

F. annulatum LC18473

F. verticillioides LC18490

F. tupiense NRRL 53984 T

F. chinhoyiense NY 001B5

F. annulatum CBS 143605

F. awaxy LC18783

F. verticillioides LC18482

F. temperatum LC18812

F. anthophilum CBS 222.76 ET

F. verticillioides LC18751

F. subglutinans LC18457

F. verticillioides LC18714

F. verticillioides LC18469

F. verticillioides LC18458

F. subglutinans LC18532

F. verticillioides LC18828

F. verticillioides LC18519

F. verticillioides LC18586

F. verticillioides LC18248

F. sterilihyphosum NRRL 25623 T

F. verticillioides LC18450

F. circinatum CBS 119864

F. verticillioides LC18500

F. concentricum CBS 453.97

F. temperatum LC18813

F. verticillioides LC18498

F. verticillioides LC18651

F. annulatum LC18521

F. fujikuroi LC18789

F. fredkrugeri CBS 144209 T

F. madaense CBS 146669 T

F. verticillioides LC18471

F. annulatum LC18803

F. guttiforme CBS 409.97 T

F. annulatum LC18833

F. annulatum LC18511

F. subglutinans LC18573

F. verticillioides LC18838

F. dlaminii CBS 119860 T

F. verticillioides CBS 218.76 ET

F. elaeagni LC13627 T

F. xyrophilum NRRL 66890

F. erosum LC15877 T

F. verticillioides LC18389

F. verticillioides LC18842

F. fujikuroi LC18788

F. mangiferae NRRL 25226

F. verticillioides LC18495

F. annulatum LC18517

F. aquaticum LC7502 T

F. erosum LC18579

F. annulatum LC18602

F. annulatum LC18390

F. annulatum LC18762

F. annulatum LC18528

F. verticillioides LC18459

F. concentricum LC18523

F. subglutinans LC18808

F. verticillioides LC18503

F. dlaminii CBS 481.94

F. fujikuroi LC18499

F. annulatum LC18753
F. annulatum LC18481

F. verticillioides LC18465

F. verticillioides LC18740

F. verticillioides CBS 119825

F. annulatum LC18653

F. annulatum LC18502

F. temperatum LC18577

F. annulatum LC18496

F. subglutinans LC18603

F. verticillioides LC18391

F. fujikuroi LC18611

F. xylarioides CBS 258.52 T

F. verticillioides LC18760

F. verticillioides LC18466

F. verticillioides LC18624

F. fujikuroi LC18791

F. verticillioides LC18562

F. fujikuroi LC18569

F. fujikuroi LC18626

F. fujikuroi LC18601

F. prieskaense CPC 30825

F. annulatum LC18807

F. mexicanum NRRL 53147 T

F. verticillioides LC18464

F. annulatum LC18480

F. panlongense LC13656 T

F. nygamai CBS 749.97 T

F. phyllophilum CBS 246.61

F. sanyaense LC18537

LC18737

F. konzum CBS 119849 T

F. annulatum LC18831

F. annulatum LC18414

F. verticillioides LC18483

F. subglutinans LC18484

F. annulatum LC18493

F. verticillioides LC18843

F. globosum CBS 429.97

F. subglutinans LC18249

F. xyrophilum NRRL 62721 T

F. annulatum CBS 792.91

F. verticillioides LC18416

F. circinatum CBS 405.97 T

F. annulatum LC18658

F. verticillioides LC18830

F. concentricum CBS 450.97 T

F. echinatum CBS 146496

F. begoniae CBS 452.97 T

F. subglutinans LC18810

F. verticillioides LC18431

F. annulatum LC18472

F. ficicrescens CBS 125181

F. subglutinans CBS 747.97 NT
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rpb1

0.009

F. erosum LC18579

F. brevicatenulatum CBS 100196

F. annulatum LC18802
F. annulatum LC18405

F. planum LC15876 T

F. curculicola PPRI 20458 T

F. chinhoyiense NRRL 25221 T

F. fujikuroi NRRL 13289

F. napiforme CBS 135139

F. globosum CBS 430.97

F. verticillioides LC18797

F. verticillioides LC18459

F. pilosicola NRRL 29124 T

F. aglaonematis ZHKUCC 22-0077 T

F. pseudocircinatum CBS 455.97

F. fujikuroi CBS 265.54

F. verticillioides LC18466

F. verticillioides LC18757

F. verticillioides LC18841

F. pseudonygamai CBS 417.97 T

F. subglutinans LC18573

F. verticillioides LC18471

F. annulatum LC18602

F. fujikuroi LC18597

F. verticillioides LC18391

F. verticillioides LC18431

F. pseudocircinatum CBS 449.97 T

F. mirum CML 3859 T

F. elaeagni LC18815

F. annulatum LC18521

F. verticillioides LC18430

F. fujikuroi LC18606

F. verticillioides LC18613

F. annulatum LC18493

F. longicornicola NRRL 52706 T

F. verticillioides LC18754

F. sudanense CBS 675.94

F. verticillioides CBS 119825

F. annulatum LC18657

F. annulatum LC18502

F. annulatum LC18790

F. circinatum CBS 119864

F. annulatum LC18480

F. temperatum MUCL 52463 T

F. verticillioides LC18462

F. brachiariae CML 3163

F. temperatum LC18455

F. annulatum LC18591

F. fujikuroi LC18611

F. aglaonematis ZHKUCC 22-0078

F. verticillioides LC18838

F. sterilihyphosum NRRL 25623 T

F. verticillioides LC18599

F. verticillioides LC18468

F. ficicrescens CBS 125181

F. chinhoyiense NY 001B5

F. babinda NRRL 25807 T

F. verticillioides LC18760

F. verticillioides LC18839

F. annulatum LC18654

F. musae NRRL 28893

F. annulatum LC18653

F. verticillioides LC18467

F. verticillioides LC18607

F. temperatum LC18577

F. thapsinum CBS 100312

F. annulatum CBS 792.91

F. verticillioides LC18755

F. volatile CBS 143874 T

F. annulatum LC18481

F. verticillioides LC18296

F. verticillioides LC18489

F. napiforme CBS 748.97 T

F. annulatum LC18439

F. verticillioides LC18463

F. siculi CBS 142222 T

F. ramigenum CBS 526.97

F. annulatum LC18355

F. konzum CBS 119849 T

F. anthophilum CBS 119858

F. circinatum CBS 405.97 T

F. sacchari LC18522

F. andiyazi CBS 119856

F. succisae CBS 187.34

F. annulatum CBS 143605

F. nygamai CBS 749.97 T

F. brevicatenulatum CBS 404.97 T

F. annulatum LC18622
F. annulatum LC18492

F. temperatum CBS 135539

F. erosum LC18581

F. temperatum LC18785

F. temperatum LC18531

F. sororula CBS 137242 T

F. verticillioides LC18651

F. annulatum LC18496

F. dhileepanii BRIP 71717 T

F. subglutinans LC18484

F. mangiferae NRRL 25226

F. annulatum LC18406

F. xyrophilum NRRL 66890

F. annulatum LC18717

F. andiyazi CML 2756

F. subglutinans LC18837

F. globosum CBS 431.97

F. subglutinans LC18840

F. verticillioides LC18586

F. verticillioides LC18834

F. fujikuroi LC18588

F. verticillioides LC18434

F. thapsinum CBS 776.96 T

F. elaeagni LC13628

F. pseudonygamai CBS 484.94

F. annulatum CBS 139739

F. lumajangense InaCCF872 T

F. marasasianum CMW 25512 T

F. verticillioides LC18461

LC18737

F. panlongense LC13656 T

F. subglutinans LC18808

F. prieskaense CPC 30825

F. verticillioides LC18842

F. verticillioides LC18725

F. sacchari LC18536

F. annulatum CBS 137537

F. annulatum LC18589

F. pilosicola NRRL 29123

F. tjaetaba NRRL 66243 T

F. verticillioides LC18526

F. fujikuroi LC18564

F. fujikuroi LC18446

F. musae CBS 624.87 T

F. coicis NRRL 66233T

F. globosum CBS 428.97 T

F. subglutinans LC18810

F. annulatum LC18600

F. verticillioides LC18464

F. verticillioides LC18827

F. mexicanum NRRL 53147 T

F. annulatum LC18818

F. fractiflexum NRRL 28852 T

F. annulatum LC18804

F. subglutinans LC18731

F. awaxy LGMF 1930 T

F. nygamai CBS 139387

F. werrikimbe CBS 125535 T

F. mundagurra RGB5717 T

F. annulatum LC18798

F. sacchari LC18574

F. verticillioides LC18460

F. verticillioides LC18482

F. fujikuroi LC18789

F. ficicrescens CBS 125178 T

F. verticillioides LC18500

F. verticillioides LC18828

F. verticillioides LC18604

F. annulatum CBS 258.54 T

F. verticillioides LC18751

F. annulatum LC18417

F. aglaonematis ZHKUCC 22-0079

F. annulatum CBS 217 76

F. casha PPRI 2188 3T

F. annulatum LC18511

F. annulatum NRRL 62905

F. fujikuroi LC18819

F. verticillioides LC18735

F. annulatum LC18743

F. prieskaense CBS 146498 T

F. annulatum LC18538

F. verticillioides LC18248

F. annulatum LC18478

F. fujikuroi LC18824

F. sanyaense LC18537

F. annulatum LC18713

F. casha PPRI 20468

F. concentricum LC18820

F. madaense CML 2791

F. verticillioides LC18830

F. verticillioides LC18450

F. denticulatum CBS 406.97

F. ananatum CBS 118516 T

F. fujikuroi LC18791

F. guttiforme CBS 409.97 T

F. annulatum LC18753

F. annulatum LC18811

F. hechiense LC13645

F. annulatum LC18448

F. hechiense LC13644 T

F. annulatum LC18817

F. dlaminii CBS 119860 T

F. casha PPRI 20462

F. annulatum LC18424

F. verticillioides LC18587

F. echinatum CBS 146497 T

F. subglutinans LC18249

F. verticillioides LC18494

F. annulatum LC18833

F. verticillioides LC18740

F. pseudoanthophilum CBS 745.97

F. temperatum LC18488

F. annulatum LC18472

F. lactis CBS 411.97 ET

F. annulatum LC18566

F. annulatum LC18831

F. mangiferae CBS 120994 T

F. sacchari LC18563

F. caapi CML 3657 T

F. xylarioides CBS 749.79

F. proliferatum CBS 480.96 ET

F. agapanthi CBS 100193

F. erosum LC15877 T

F. subglutinans LC18457

F. verticillioides LC18399

F. annulatum LC18501

F. annulatum LC18627

F. verticillioides LC18598

F. verticillioides LC18458

F. dlaminii CBS 481.94

F. annulatum LC18801

F. verticillioides LC18475

F. verticillioides LC18388

F. concentricum CBS 450.97 T

F. awaxy LC18783

F. verticillioides LC18518

F. nirenbergiae CBS 744.97

F. annulatum LC18706
F. annulatum LC18527

F. annulatum LC18726

F. annulatum LC18658

F. curculicola PPRI 20386

F. phyllophilum CBS 216.76 T

F. siculi CPC 27189

F. proliferatum F026

F. gigantea CMM 3557 T

F. mangiferae CBS 119853

F. annulatum LC18398

F. fujikuroi LC18601

F. madaense CML 2813

F. temperatum LC18812

F. annulatum LC18392

F. verticillioides LC18498

F. terricola CBS 483.94 T

F. annulatum LC18821

F. curculicola PPRI 20464

F. begoniae CBS 403.97

F. pininemorale CMW 25243 T

F. annulatum LC18781

F. madaense CBS 146656

F. aquaticum LC13615

F. verticillioides LC18736

F. annulatum LC18756

F. chuoi CBS 148464 T

F. verticillioides LC18729

LC18445

F. verticillioides LC18465

F. annulatum LC18414

F. fujikuroi LC18814

F. verticillioides LC18394

F. fujikuroi CBS 221.76 T

F. verticillioides LC18624

F. verticillioides CBS 734.97

F. subglutinans LC18532

F. sacchari CBS 223.76 ET

F. verticillioides LC18616

F. verticillioides LC18730

F. acutatum CBS 402.97 T

F. lumajangense InaCCF993

F. verticillioides LC18491

F. verticillioides LC18389

F. verticillioides LC18433

F. fujikuroi LC18413

F. caapi CML 3658

F. lactis CBS 420.97

F. sacchari LC18533

F. verticillioides LC18483

F. verticillioides LC18547

F. subglutinans LC18603

F. verticillioides LC18707

F. annulatum LC18528

F. verticillioides LC18470

F. annulatum LC18571

F. annulatum LC18646

F. bulbicola CBS 220.76 T

F. succisae CBS 219.76 ET

F. annulatum LC18512

F. terricola CBS 119850

F. annulatum LC18829

F. verticillioides LC18408

F. annulatum LC18473

F. verticillioides LC18615

F. annulatum LC18390

F. concentricum CBS 453.97

F. globosum CBS 429.97

F. fujikuroi LC18499

F. fujikuroi LC18788

F. tupiense NRRL 53984 T

F. brachiariae CML 3032 T

F. ophioides CBS 118512 T

F. bactridioides CBS 100057 T

F. annulatum LC18728

F. sanyaense LC15882 T

F. verticillioides LC18418

F. verticillioides LC18495

F. verticillioides LC18525

F. verticillioides LC18519

F. planum LC18578

F. sacchari CBS 139376

F. panlongense MUCL 55950

F. mirum CML 3858

F. fujikuroi LC18367

F. annulatum LC18517

F. annulatum LC18647

F. annulatum LC18806

F. annulatum CBS 115.97

F. verticillioides LC18416

F. fujikuroi LC18776

F. elaeagni LC13627 T

F. verticillioides LC18836

F. temperatum LC18813

F. udum NRRL 25199 ET

F. sanyaense LC18540

F. xyrophilum NRRL 62721 T

F. echinatum CBS 146496

F. annulatum LC18655

F. fujikuroi LC18590

F. verticillioides LC18562

F. annulatum LC18809

F. annulatum NRRL 25089

F. acutatum CBS 137545

F. andiyazi CBS 119857 T

F. aquaticum LC7502 T

F. konzum CBS 139383

F. xylarioides CBS 258.52 T

F. verticillioides LC18746

F. annulatum LC18497

F. verticillioides LC18623

F. madaense CBS 146669 T

F. concentricum LC18575

F. verticillioides LC18432

F. begoniae CBS 452.97 T

F. annulatum LC18807

F. verticillioides LC18714

F. subglutinans CBS 747.97 NT

F. fujikuroi LC18656

F. subglutinans LC18835

F. denticulatum CBS 407.97 T

F. longicornicola NRRL 52712

F. subglutinans NRRL 66333

F. verticillioides LC18741

LC18541

F. mirum CML 3872

F. annulatum LC18734

F. verticillioides LC18469

F. verticillioides LC18645

F. fujikuroi LC18569

F. annulatum LC18548

F. verticillioides LC18456

F. verticillioides LC18843

F. mirum CML 3871

F. verticillioides LC18479

F. planum
F. planum
F. planum
F. planum

F. planum

LC18411

F. annulatum LC18786

F. verticillioides LC18490

LC18487

F. udum CBS 178.32

F. fredkrugeri CBS 144209 T

F. verticillioides LC18503

F. annulatum LC18762

F. fujikuroi LC18626

F. ramigenum CBS 418.97 T

F. agapanthi NRRL 54463 T

F. annulatum LC18677

F. verticillioides LC18727

F. ophioides CBS 118515

F. concentricum LC18523

F. anthophilum CBS 222.76 ET

F. annulatum LC18803

F. verticillioides LC18437

F. sudanense CBS 454.97 T
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F. verticillioides LC18754

F. verticillioides LC18836

F. verticillioides LC18841

F. temperatum LC18812

F. verticillioides LC18525

F. annulatum LC18803

F. verticillioides LC18586

F. fujikuroi LC18601

F. annulatum LC18448

F. verticillioides LC18598

F. annulatum LC18726

F. annulatum 24ALH

F. chuoi CBS 148464 T

F. concentricum CBS 453.97

F. annulatum CBS 258.54 T

F. fujikuroi LC18819

F. verticillioides LC18432

F. mirum CML 3858

F. annulatum LC18743

F. annulatum LC18496

F. sanyaense LC18537

F. annulatum LC18653

F. verticillioides LC18475

F. annulatum LC18734

F. annulatum CBS 143605

F. circinatum CBS 119864

F. echinatum CBS 146496

F. napiforme CBS 748.97 T

F. xyrophilum NRRL 62721 T

F. fujikuroi LC18564

F. fujikuroi LC18788

F. verticillioides LC18483

F. annulatum LC18390

F. planum LC18445

F. planum LC18578

F. planum LC18541
F. planum LC18737

F. planum LC15876 T

F. planum LC18411
F. planum LC18487

F. annulatum LC18807

F. musae NRRL 28893

F. annulatum LC18627

F. verticillioides LC18828

F. concentricum LC18575

F. ficicrescens CBS 125181

F. fujikuroi LC18626

F. fujikuroi LC18446

F. bactridioides CBS 100057 T

F. xyrophilum NRRL 66890

F. annulatum LC18657

F. annulatum LC18806

F. pseudocircinatum CBS 455.97

F. temperatum LC18455

F. verticillioides LC18482

F. andiyazi CBS 119856

F. prieskaense CBS 146498 T

F. erosum LC18581

F. verticillioides LC18725

F. mirum CML 3859 T

F. terricola CBS 119850

F. hechiense LC13645

F. annulatum LC18398

F. bactridioides NRRL 20476

F. fujikuroi LC18611

F. subglutinans LC18249

F. begoniae CBS 403.97

F. panlongense LC13656 T

F. proliferatum F026

F. verticillioides LC18607

F. siculi CBS 142222 T

F. fujikuroi LC18824

F. annulatum LC18424

F. xylarioides CBS 749.79

F. annulatum LC18647

F. mangiferae CBS 119853

F. terricola CBS 483.94 T

F. pseudonygamai CBS 484.94

F. udum CBS 178.32

F. musae CBS 624.87 T

F. gigantea CMM 3557 T

F. curculicola PPRI 20458 T

F. annulatum LC18804

F. chinhoyiense NY 001B5

F. sanyaense LC18540

F. pininemorale CMW 25243 T

F. sudanense CBS 454.97 T

F. verticillioides LC18519

F. marasasianum CMW 25512 T

F. verticillioides LC18466

F. mirum CML 3872

F. verticillioides LC18248

F. annulatum LC18713

F. verticillioides LC18416

F. verticillioides LC18735

F. acutatum CBS 137545

F. brachiariae CML 3163

F. dlaminii CBS 119860 T

F. annulatum LC18392

F. ananatum CMW 28598

F. annulatum LC18517

F. verticillioides LC18843

F. mangiferae CBS 120994 T

F. volatile CBS 143874 T

F. curculicola PPRI 20386

F. annulatum LC18548

F. verticillioides LC18599

F. annulatum LC18790

F. verticillioides LC18498

F. verticillioides LC18399

F. circinatum CBS 405.97 T

F. globosum CBS 428.97 T

F. anthophilum CBS 119858

F. caapi CML 3658

F. pseudocircinatum CBS 449.97 T

F. casha PPRI 2188 3T

F. subglutinans LC18835

F. erosum LC15877 T

F. fujikuroi CBS 265.54

F. verticillioides LC18616

F. verticillioides LC18500

F. verticillioides LC18467

F. globosum CBS 430.97

F. pilosicola NRRL 29124 T

F. annulatum LC18501

F. verticillioides LC18730

F. chinhoyiense NRRL 25221 T

F. verticillioides CBS 218.76 ET

F. ophioides CBS 118512 T

F. fujikuroi LC18791

F. phyllophilum CBS 216.76 T

F. annulatum NRRL 62905

F. verticillioides LC18613

F. verticillioides LC18751

F. annulatum LC18801

F. annulatum LC18821

F. annulatum LC18493

F. verticillioides LC18408

F. fujikuroi LC18597

F. verticillioides LC18736

F. agapanthi CBS 100193

F. annulatum CBS 115.97

F. madaense CML 2791

F. succisae CBS 187.34

F. annulatum LC18472

F. hechiense LC13644 T

F. verticillioides LC18430

F. denticulatum CBS 406.97

F. annulatum LC18480

F. annulatum LC18831

F. verticillioides LC18651

F. nygamai CBS 139387

F. temperatum LC18531

F. annulatum LC18502

F. sororula CBS 137242 T

F. annulatum LC18655

F. thapsinum CBS 776.96 T

F. annulatum LC18786

F. fujikuroi LC18590

F. aquaticum LC13615

F. panlongense MUCL 55950

F. verticillioides LC18830

F. thapsinum CBS 100312

F. annulatum LC18571

F. longicornicola NRRL 52706 T

F. prieskaense CPC 30825

F. verticillioides LC18389

F. verticillioides LC18490

F. dhileepanii BRIP 71717 T

F. lumajangense InaCCF872 T

F. verticillioides LC18623

F. mundagurra RGB5717 T

F. subglutinans LC18532

F. coicis NRRL 66233T

F. verticillioides LC18746

F. mangiferae NRRL 25226

F. nirenbergiae CBS 744.97

F. fujikuroi LC18814

F. verticillioides LC18479
F. verticillioides LC18740

F. annulatum F1

F. awaxy LGMF 1930 T

F. temperatum LC18785

F. madaense CML 2813

F. annulatum LC18602

F. globosum CBS 429.97

F. volatile NRRL 25615

F. annulatum CBS 137537

F. verticillioides LC18741

F. annulatum LC18492

F. verticillioides LC18489

F. agapanthi NRRL 54463 T

F. verticillioides LC18470

F. fujikuroi NRRL 13289

F. casha PPRI 20462

F. annulatum LC18600

F. verticillioides LC18431

F. annulatum LC18512

F. annulatum LC18527

F. elaeagni LC13627 T

F. sacchari LC18536

F. siculi CPC 27189

F. babinda NRRL 25807 T

F. annulatum LC18798

F. verticillioides LC18757

F. erosum LC18579

F. fujikuroi LC18499

F. annulatum LC18591

F. annulatum ITEM 2341

F. annulatum LC18811

F. annulatum LC18809

F. verticillioides CBS 119825

F. annulatum 51ALH

F. verticillioides LC18834

F. subglutinans CBS 747.97 NT

F. annulatum LC18521

F. sacchari LC18574

F. verticillioides LC18526

F. verticillioides LC18388

F. annulatum LC18417

F. lactis CBS 411.97 ET

F. guttiforme CBS 409.97 T

F. planum R34

F. andiyazi CBS 119857 T

F. udum NRRL 25199 ET

F. temperatum LC18577

F. brevicatenulatum CBS 404.97 T

F. annulatum LC18817

F. annulatum LC18833

F. denticulatum CBS 407.97 T

F. pseudoanthophilum CBS 414.97 T

F. fujikuroi LC18606

F. sanyaense LC15882 T

F. verticillioides LC18434

F. verticillioides LC18456

F. proliferatum CBS 480.96 ET

F. pseudonygamai CBS 417.97 T

F. aglaonematis ZHKUCC 22-0079

F. brevicatenulatum CBS 100196

F. annulatum LC18756

F. annulatum LC18566

F. verticillioides LC18562

F. verticillioides LC18827

F. annulatum CBS 217 76

F. tupiense NRRL 53984 T

F. subglutinans LC18484

F. phyllophilum CBS 246.61

F. subglutinans LC18457

F. verticillioides LC18755

F. annulatum LC18717

F. verticillioides LC18714

F. annulatum LC18728

F. annulatum LC18497

F. longicornicola NRRL 52712

F. verticillioides LC18463

F. temperatum LC18813

F. annulatum LC18406

F. verticillioides LC18460

F. verticillioides LC18471

F. verticillioides LC18494

F. verticillioides LC18450

F. konzum CBS 119849 T

F. fujikuroi LC18413

F. aglaonematis ZHKUCC 22-0078

F. nygamai CBS 749.97 T

F. sacchari LC18522

F. subglutinans NRRL 66333

F. temperatum LC18488

F. ophioides CBS 118515

F. awaxy LC18783

F. verticillioides LC18469

F. secorum NRRL 62593 T

F. verticillioides LC18839

F. echinatum CBS 146497 T

F. dlaminii CBS 481.94

F. annulatum LC18355

F. annulatum LC18677

F. annulatum LC18753

F. annulatum LC18706

F. annulatum LC18481

F. konzum CBS 139383

F. verticillioides LC18468

F. verticillioides LC18433

F. subglutinans LC18573

F. aglaonematis ZHKUCC 22-0077 T

F. pilosicola NRRL 29123

F. fujikuroi LC18656

F. verticillioides CBS 734.97

F. verticillioides LC18518

F. annulatum LC18473

F. bulbicola CBS 220.76 T

F. annulatum LC18802

F. verticillioides LC18615

F. tjaetaba NRRL 66243 T

F. ramigenum CBS 418.97 T

F. verticillioides LC18418

F. mirum CML 3871

F. subglutinans LC18808

F. annulatum LC18405

F. fujikuroi LC18789

F. madaense CBS 146669 T

F. annulatum LC18654

F. verticillioides LC18503

F. lumajangense InaCCF993

F. fujikuroi CBS 221.76 T

F. verticillioides LC18491

F. madaense CBS 146656

F. andiyazi CML 2756

F. verticillioides LC18707

F. ananatum CBS 118516 T

F. sacchari CBS 139376

F. sterilihyphosum NRRL 25623 T

F. concentricum LC18820

F. annulatum LC18781

F. anthophilum CBS 222.76 ET

F. verticillioides LC18462

F. sacchari CBS 223.76 ET

F. sacchari LC18533

F. fujikuroi LC18776

F. xylarioides CBS 258.52 T

F. verticillioides LC18760

F. verticillioides LC18838

F. annulatum LC18478

F. annulatum LC18538

F. napiforme CBS 135139

F. brachiariae CML 3032 T

F. fredkrugeri CBS 144209 T

F. annulatum LC18622

F. subglutinans LC18840

F. verticillioides LC18458

F. annulatum LC18829

F. annulatum LC18589

F. verticillioides LC18729

F. annulatum LC18762

F. annulatum P2

F. annulatum NRRL 25089

F. globosum CBS 431.97

F. verticillioides LC18727

F. verticillioides LC18461

F. pseudoanthophilum CBS 745.97

F. succisae CBS 219.76 ET

F. annulatum LC18818

F. verticillioides LC18495

F. annulatum LC18658

F. verticillioides LC18604

F. subglutinans LC18731

F. annulatum CBS 792.91

F. aquaticum LC7502 T

F. verticillioides LC18465

F. verticillioides LC18437

F. ramigenum CBS 526.97

F. begoniae CBS 452.97 T

F. verticillioides LC18624

F. curculicola PPRI 20464

F. caapi CML 3657 T

F. fujikuroi LC18569

F. secorum NRRL 62594

F. fujikuroi LC18367

F. acutatum CBS 402.97 T

F. concentricum LC18523

F. sudanense CBS 675.94

F. verticillioides LC18587

F. verticillioides LC18391

F. verticillioides LC18296

F. lactis CBS 420.97

F. sacchari LC18563

F. verticillioides LC18464

F. concentricum CBS 450.97 T

F. annulatum LC18511

F. temperatum CBS 135539

F. verticillioides LC18842

F. subglutinans LC18810

F. verticillioides LC18547

F. parvisorum CMW 25267 T

F. verticillioides LC18645

F. mexicanum NRRL 53580

F. annulatum LC18528

F. subglutinans LC18837

F. casha PPRI 20468

F. annulatum LC18414

F. verticillioides LC18797

F. mexicanum NRRL 53147 T

F. elaeagni LC13628

F. fujikuroi LC18588

F. annulatum LC18646

F. annulatum LC18439

F. verticillioides LC18459

F. fracticaudum CMW 25245 T

F. subglutinans LC18603

F. annulatum CBS 139739

F. fractiflexum NRRL 28852 T

F. elaeagni LC18815

F. verticillioides LC18394

F. annulatum Azerbaijan 71-3
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F. awaxy LGMF 1930 T

F. annulatum LC18398

F. annulatum LC18424

F. sacchari CBS 139376

F. pseudoanthophilum CBS 745.97

F. verticillioides LC18736

F. prieskaense CPC 30825

F. succisae CBS 187.34

F. tjaetaba NRRL 66243 T

F. andiyazi CBS 119856

F. brevicatenulatum CBS 404.97 T

F. prieskaense CBS 146498 T

F. annulatum LC18647

F. madaense CBS 146656

F. ramigenum CBS 418.97 T

F. annulatum LC18798

F. echinatum CBS 146496

F. annulatum LC18591

F. pininemorale CMW 25243 T

F. xylarioides CBS 258.52 T

F. verticillioides LC18437

F. lactis CBS 411.97 ET

F. annulatum LC18512

F. denticulatum CBS 406.97

F. fujikuroi LC18446

F. annulatum LC18753

F. circinatum CBS 405.97 T

F. verticillioides LC18828

F. annulatum LC18548

F. sterilihyphosum NRRL 25623 T

F. longicornicola NRRL 52712

F. fujikuroi LC18499

F. annulatum LC18517

F. annulatum LC18502

F. pilosicola NRRL 29124 T

F. mundagurra RGB5717 T

F. annulatum LC18538

F. fujikuroi CBS 265.54

F. verticillioides LC18751

F. aquaticum LC13615

F. verticillioides LC18498

F. verticillioides LC18434

F. annulatum LC18818

F. annulatum LC18480

F. annulatum CBS 137537

F. temperatum LC18488

F. annulatum LC18743

F. elaeagni LC13627 T

F. temperatum LC18785

F. musae CBS 624.87 T

F. annulatum LC18728

F. mangiferae CBS 119853

F. caapi CML 3657 T

F. annulatum LC18653

F. panlongense MUCL 55950

F. anthophilum CBS 119858

F. pseudocircinatum CBS 455.97

F. annulatum LC18511

F. terricola CBS 483.94 T

F. denticulatum CBS 407.97 T

F. sacchari LC18522

F. phyllophilum CBS 216.76 T

F. brachiariae CML 3163

F. verticillioides LC18431

F. verticillioides LC18547

F. verticillioides LC18489

F. verticillioides LC18586

F. fujikuroi LC18367

F. globosum CBS 428.97 T

F. verticillioides LC18727

F. annulatum LC18571

F. ramigenum CBS 526.97

F. temperatum MUCL 52463 T

F. nirenbergiae CBS 744.97

F. andiyazi CBS 119857 T
F. andiyazi CML 2756

F. caapi CML 3658

F. madaense CBS 146669 T

F. verticillioides LC18430

F. aglaonematis ZHKUCC 22-0079

F. mangiferae CBS 120994 T

F. verticillioides LC18607

F. verticillioides LC18707

F. annulatum LC18355

F. verticillioides LC18432

F. fujikuroi LC18776

F. subglutinans LC18249

F. annulatum LC18803

F. annulatum CBS 258.54 T

F. fujikuroi LC18588

F. verticillioides LC18562

F. ananatum CBS 118516 T

F. verticillioides LC18827

F. lumajangense InaCCF872 T

F. siculi CBS 142222 T

F. verticillioides LC18394

F. fujikuroi LC18788
F. fujikuroi LC18597

F. annulatum LC18566

F. subglutinans LC18810

F. verticillioides LC18491

F. annulatum LC18481

F. acutatum CBS 402.97 T

F. fujikuroi LC18413

F. agapanthi NRRL 54463 T

F. sacchari LC18536

F. volatile NRRL 25615

F. annulatum LC18528

F. annulatum LC18521

F. verticillioides LC18459

F. curculicola PPRI 20458 T

F. ficicrescens CBS 125178 T

F. mirum CML 3872

F. annulatum LC18806

F. annulatum LC18439

F. concentricum LC18523

F. hechiense LC13644 T

F. temperatum LC18531

F. curculicola PPRI 20386

F. ophioides CBS 118512 T

F. verticillioides LC18503

F. phyllophilum CBS 246.61

F. mexicanum NRRL 53147 T

F. annulatum LC18501

F. proliferatum CBS 480.96 ET

F. verticillioides LC18842

F. annulatum LC18657

F. concentricum LC18575

F. verticillioides LC18735

F. subglutinans LC18835

F. verticillioides LC18587

F. verticillioides LC18433

F. annulatum CBS 139739

F. verticillioides LC18461

F. verticillioides LC18714

F. verticillioides LC18623

F. fredkrugeri CBS 144209 T

F. begoniae CBS 403.97

F. thapsinum CBS 776.96 T

F. longicornicola NRRL 52706 T

F. subglutinans LC18808

F. curculicola PPRI 20464

F. erosum LC18581

F. verticillioides LC18456

F. verticillioides LC18830

F. verticillioides LC18760

F. annulatum LC18406

F. annulatum LC18831

F. annulatum LC18762

F. verticillioides LC18740

F. verticillioides LC18624

F. annulatum LC18677

F. annulatum LC18414

F. annulatum LC18417

F. verticillioides LC18518

F. annulatum LC18817

F. agapanthi CBS 100193

F. sacchari LC18574

F. verticillioides LC18462

F. casha PPRI 2188 3T

F. annulatum LC18655

F. volatile CBS 143874 T

F. annulatum CBS 792.91

F. subglutinans LC18603

F. annulatum CBS 143605

F. verticillioides LC18839

F. verticillioides LC18475

F. verticillioides LC18725

F. annulatum LC18654

F. annulatum LC18646

F. fujikuroi LC18814

F. concentricum LC18820

F. erosum LC18579

F. subglutinans LC18532

F. chinhoyiense NY 001B5

F. bactridioides NRRL 20476

F. verticillioides LC18465

F. verticillioides LC18391

F. pseudocircinatum CBS 449.97 T

F. fujikuroi LC18819

F. lactis CBS 420.97

F. verticillioides LC18248

F. verticillioides LC18466

F. temperatum LC18812

F. udum NRRL 25199 ET

F. erosum LC15877 T

F. annulatum LC18390

F. werrikimbe CBS 125535 T

F. annulatum LC18801

F. verticillioides LC18416

F. aglaonematis ZHKUCC 22-0077 T

F. annulatum LC18781

F. verticillioides LC18729

F. verticillioides LC18460

F. temperatum CBS 135539

F. annulatum LC18734

F. annulatum LC18405

F. globosum CBS 429.97

F. verticillioides LC18645

F. verticillioides LC18526

F. chinhoyiense NRRL 25221 T

F. subglutinans LC18731

F. verticillioides LC18399

F. globosum CBS 430.97

F. subglutinans LC18837

F. fujikuroi LC18656

F. verticillioides LC18500

F. verticillioides LC18746

F. udum CBS 178.32

F. temperatum LC18455

F. sudanense CBS 675.94

F. awaxy LC18783

F. sudanense CBS 454.97 T

F. verticillioides LC18468

F. panlongense LC13656 T

F. temperatum LC18577

F. annulatum LC18833

F. annulatum LC18478

F. verticillioides LC18741

F. annulatum LC18804

F. mirum CML 3858

F. annulatum LC18713

F. subglutinans LC18573

F. napiforme CBS 748.97 T

F. nygamai CBS 749.97 T

F. acutatum CBS 137545

F. verticillioides CBS 218.76 ET

F. fujikuroi LC18601

F. hechiense LC13645

F. verticillioides LC18418

F. concentricum CBS 450.97 T

F. pseudonygamai CBS 484.94

F. sacchari LC18563

F. annulatum LC18756

F. mangiferae NRRL 25226

F. sanyaense LC18540

F. verticillioides CBS 119825

F. fractiflexum NRRL 28852 T

F. fujikuroi LC18824

F. subglutinans LC18457

F. annulatum LC18492

F. ficicrescens CBS 125181

F. annulatum LC18622

F. annulatum CBS 115.97

F. konzum CBS 139383

F. verticillioides LC18613

F. verticillioides LC18469

F. verticillioides LC18615

F. annulatum LC18627

F. verticillioides LC18604

F. madaense CML 2791

F. sacchari CBS 223.76 ET

F. xylarioides CBS 749.79

F. concentricum CBS 453.97

F. annulatum LC18448

F. annulatum LC18706

F. globosum CBS 431.97

F. annulatum LC18821

F. fujikuroi LC18791

F. verticillioides LC18495

F. echinatum CBS 146497 T

F. lumajangense InaCCF993

F. succisae CBS 219.76 ET

F. circinatum CBS 119864

F. verticillioides LC18525

F. annulatum CBS 217 76

F. verticillioides LC18482

F. ananatum CMW 28598

F. verticillioides LC18467

F. verticillioides LC18490

F. verticillioides LC18470

F. dlaminii CBS 119860 T

F. annulatum LC18809

F. annulatum LC18589

F. ophioides CBS 118515

F. casha PPRI 20462

F. verticillioides LC18471
F. verticillioides LC18408

F. annulatum LC18790

F. fujikuroi LC18606

F. subglutinans CBS 747.97 NT

F. annulatum LC18811

F. verticillioides LC18464

F. planum LC18487
F. planum LC18578
F. planum LC18541
F. planum LC18445
F. planum LC18411

F. planum LC18737

F. planum LC15876 T
F. planum R34

F. verticillioides CBS 734.97

F. annulatum LC18807

F. fujikuroi LC18590

F. sanyaense LC18537

F. aglaonematis ZHKUCC 22-0078

F. casha PPRI 20468

F. fujikuroi LC18611

F. tupiense NRRL 53984 T

F. konzum CBS 119849 T

F. anthophilum CBS 222.76 ET

F. annulatum LC18527

F. verticillioides LC18598

F. verticillioides LC18730

F. verticillioides LC18616

F. dlaminii CBS 481.94

F. madaense CML 2813

F. verticillioides LC18519

F. chuoi CBS 148464 T

F. annulatum LC18802

F. annulatum LC18496

F. mirum CML 3871

F. aquaticum LC7502 T

F. siculi CPC 27189

F. verticillioides LC18757

F. annulatum LC18658

F. annulatum LC18493

F. begoniae CBS 452.97 T

F. annulatum LC18473

F. proliferatum F026

F. subglutinans LC18840

F. verticillioides LC18389

F. musae NRRL 28893

F. terricola CBS 119850

F. coicis NRRL 66233T

F. fujikuroi LC18626

F. fujikuroi CBS 221.76 T

F. verticillioides LC18450

F. temperatum LC18813

F. mexicanum NRRL 53580

F. verticillioides LC18836

F. verticillioides LC18843

F. annulatum LC18786

F. annulatum LC18829

F. verticillioides LC18296

F. annulatum LC18600

F. bulbicola CBS 220.76 T

F. annulatum LC18472

F. sanyaense LC15882 T

F. annulatum LC18717

F. verticillioides LC18755

F. verticillioides LC18388

F. mirum CML 3859 T

F. verticillioides LC18483

F. verticillioides LC18797

F. verticillioides LC18834

F. annulatum LC18497

F. fujikuroi LC18564

F. verticillioides LC18458

F. verticillioides LC18494

F. verticillioides LC18463

F. sacchari LC18533

F. thapsinum CBS 100312

F. verticillioides LC18841

F. verticillioides LC18754

F. elaeagni LC18815

F. verticillioides LC18479

F. pilosicola NRRL 29123

F. brachiariae CML 3032 T

F. pseudonygamai CBS 417.97 T

F. pseudoanthophilum CBS 414.97 T

F. fujikuroi LC18569

F. verticillioides LC18651

F. marasasianum CMW 25512 T

F. guttiforme CBS 409.97 T

F. annulatum LC18726

F. fujikuroi LC18789

F. annulatum LC18392

F. elaeagni LC13628

F. bactridioides CBS 100057 T

F. annulatum LC18602

F. verticillioides LC18599

F. verticillioides LC18838

F. subglutinans LC18484

F. nygamai CBS 139387

F. napiforme CBS 135139

81

94

85

88

84

9998

84

83

100

97

77

71

91

94

88

96

98

98

95

89

91

9588

97

88
100

99

95

96

99

99
79

82

89

97
99

94

84
87

81

92

98

96

99

98

100

100

100

100

100

100

100

100

81

83

100
94

99

100

100

93

71

Fig. S3. Phylogeny of the Fusarium fujikuroi species complex (FFSC) inferred based on the CaM (A), rpb1 (B), rpb2 (C), tef1 (D), and tub2 (E) loci, 
respectively. Fusarium nirenbergiae (CBS 744.97) was used as an outgroup. Strains sequenced in this study were indicated in red. The RAxML Bootstrap 
support values (ML-BS > 70 %) were displayed at the nodes. Ex-type, ex-epitype and ex-neotype strains were indicated with T, ET, and NT, respectively.
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Fig. S4. Phylogeny of the Fusarium incarnatum-equiseti species complex (FIESC) inferred based on the CaM (A), rpb2 (B), and tef1 (C) loci, respectively. 
Fusarium concolor (NRRL 13459) was used as an outgroup. Strains sequenced in this study were indicated in red. The RAxML Bootstrap support values 
(ML-BS > 70 %) were displayed at the nodes. Ex-type, ex-epitype and ex-neotype strains were indicated with T, ET, and NT, respectively.
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Fig. S6. Phylogeny of the Fusarium oxysporum species complex (FOSC) inferred based on the CaM (A), rpb2 (B), and tef1 (C) loci, respectively. Fusarium 
udum (CBS 177.31) was used as an outgroup. Strains sequenced in this study were indicated in red. The RAxML Bootstrap support values (ML-BS > 70 %) 
were displayed at the nodes. Ex-type strains were indicated with T.

Fig. S5. Phylogeny of the Fusarium nisikadoi species complex (FNSC) inferred based on the rpb1 (A), rpb2 (B), and tef1 (C) loci, respectively. Fusarium 
concolor (NRRL 13994) was used as an outgroup. Strains sequenced in this study were indicated in red. The RAxML Bootstrap support values (ML-BS > 
70 %) were displayed at the nodes. Ex-type strains were indicated with T.
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F. longipes NRRL 20695 ET

F. transvaalense CBS 144211 T

F. kyushuense NRRL25349
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F. sibiricum NRRL53430 T
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F. transvaalense CBS 144212
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Fig. S7. Phylogeny of the Fusarium sambucinum species complex (FSAMSC) inferred based on the H3 (A), rpb1 (B), rpb2 (C), tef1 (D), and H3-rpb1-rpb2-
tef1 loci (E), respectively. Fusarium nelsonii (NRRL 13338) was used as an outgroup. GCP clade in Sarver et al. (2011) were indicated in green. Strains 
sequenced in this study were indicated in red. The RAxML Bootstrap support values (ML-BS > 70 %) were displayed at the nodes. Ex-type, ex-epitype and 
ex-neotype strains were indicated with T, ET, and NT, respectively.



Supplementary fileS

Fig. S8

FTSC
ITS

FTSC
rpb1

FTSC
rpb2

FTSC
tef1

0.02

F. acuminatum NRRL 36147

F. alpinum LC6043

F. sinensis CBS 122710 T

F. avenaceum NRRL 25128

F. chongqingense LC13813

F. avenaceum LC18269

F. paeoniae LC13817 T

F. avenaceum LC18319

F. paeoniae LC13816

F. chongqingense LC13814

F. avenaceum LC18557

F. acuminatum LC18348

F. tricinctum CBS 253.50

F. acuminatum LC18331

F. chongqingense LC4957 T

F. acuminatum NRRL 52789

F. iranicum CBS 143608 T

F. concolor NRRL 13459

F. alpinum LC6037

F. avenaceum LC18270

F. avenaceum LC18560

F. tricinctum NRRL 25481 ET

F. avenaceum LC18556

F. alpinum LC6045 T

F. acuminatum LC18350

F. paeoniae LC5166

F. acuminatum LC18312

F. avenaceum LC18349

F. acuminatum LC18780

F. avenaceum LC18559

F. acuminatum LC18680

F. acuminatum LC18356

F. acuminatum LC18744

F. avenaceum LC18558

F. avenaceum LC18313

F. iranicum LC1112

F. avenaceum LC18555

F. avenaceum LC18592

10×

10×

99

A B C D

0.02

88

100

100

100

77

75

93
99

99

94

99

96

99

70

87

84

F. avenaceum NRRL 54939

F. acuminatum LC18312

F. acuminatum NRRL 52789

F. acuminatum LC18356

F. concolor NRRL 13459

F. avenaceum LC18560

F. chongqingense LC13814

F. acuminatum LC18744
F. acuminatum LC18680

F. avenaceum LC18558

F. acuminatum NRRL 36147

F. acuminatum LC18348

F. tricinctum NRRL 25481 ET

F. avenaceum LC18592

F. avenaceum LC18557

F. alpinum LC6043
F. alpinum LC6037

F. avenaceum LC18556
F. avenaceum LC18349

F. alpinum LC6045 T

F. chongqingense LC13813

F. avenaceum LC18555

F. avenaceum LC18313

F. paeoniae LC13816

F. avenaceum LC18559

F. avenaceum CBS 408.86 NT

F. avenaceum NRRL 25128

F. iranicum LC1112

F. paeoniae LC5166

F. acuminatum LC18331

F. tricinctum CBS 253.50

F. avenaceum LC18270

F. acuminatum LC18350

F. chongqingense LC4957 T

F. paeoniae LC13817 T

F. avenaceum LC18269

F. acuminatum LC18780

F. avenaceum LC18319

10×

10×

0.02

F. avenaceum LC18270

F. avenaceum NRRL 54939

F. tricinctum CBS 253.50

F. avenaceum LC18592

F. avenaceum LC18555

F. paeoniae LC5166

F. acuminatum NRRL 52789

F. avenaceum LC18560

F. acuminatum LC18331

F. acuminatum LC18356
F. acuminatum LC18350
F. acuminatum NRRL 36147

F. acuminatum LC18680
F. acuminatum LC18744

F. avenaceum LC18558

F. chongqingense LC13814

F. avenaceum LC18559

F. avenaceum LC18556

F. avenaceum LC18313

F. iranicum LC1112

F. avenaceum LC18557

F. paeoniae LC13816

F. alpinum LC6043

F. chongqingense LC4957 T

F. paeoniae LC13817 T

F. avenaceum LC18349

F. avenaceum NRRL 25128

F. alpinum LC6045 T
F. sinensis CBS 122710 T

F. iranicum CBS 143608 T

F. concolor NRRL 13459

F. chongqingense LC13813

F. acuminatum LC18348
F. tricinctum NRRL 25481 ET

F. avenaceum LC18319

F. acuminatum LC18780

F. avenaceum LC18269

F. acuminatum LC18312

F. avenaceum CBS 408.86 NT

F. alpinum LC6037

10×

10×

97

99

9570

96

91

97

97

76

98

98

97

96

72

0.02

F. paeoniae LC5166

F. alpinum LC6043

F. chongqingense LC4957 T

F. avenaceum LC18556

F. acuminatum LC18680

F. avenaceum LC18560

F. acuminatum LC18780

F. avenaceum LC18555

F. alpinum LC6037

F. avenaceum LC18559

F. avenaceum NRRL 54939

F. avenaceum LC18313

F. acuminatum NRRL 36147

F. avenaceum LC18270

F. avenaceum LC18557

F. concolor NRRL 13459

F. acuminatum LC18350

F. avenaceum LC18269

F. chongqingense LC13813

F. tricinctum NRRL 25481 ET

F. avenaceum LC18319

F. chongqingense LC13814

F. iranicum LC1112

F. acuminatum LC18331

F. acuminatum NRRL 52789

F. avenaceum LC18349

F. iranicum CBS 143608 T

F. acuminatum LC18744

F. acuminatum LC18348

F. alpinum LC6045 T

F. paeoniae LC13816

F. acuminatum LC18312

F. acuminatum LC18356

F. avenaceum LC18592
F. avenaceum CBS 408.86 NT

F. tricinctum CBS 253.50

F. avenaceum NRRL 25128

F. avenaceum LC18558

F. paeoniae LC13817 T

100

100

100

100

93

80 73

92

99

96

77

77

98

98

92

10×

10×

76

Fig. S9

30

35

40

45

50

45.1 ± 4.5

38.2 ± 1.1

52.6 ± 4.2

37.5 ± 3.7

55

60

65

70

FFSC FIESC FOSC FSAMSC

Complexes

G
en

om
e 

si
ze

s 
(b

p)

Complexes
FFSC

FIESC

FOSC

FSAMSC

P < 2e-16 ***

Fig. S9. Genome sizes of the four cereal-associated species-rich complexes (i.e., FFSC, FIESC, FOSC and FSAMSC) differs significantly (P < 2e-16), 
average and standard deviation (av. ± SD) were annotated on the corresponding boxplots.

Fig. S8. Phylogeny of the Fusarium tricinctum species complex (FTSC) inferred based on the ITS (A), rpb1 (B), rpb2 (C), and tef1 (D) loci, respectively. 
Fusarium udum (CBS 177.31) was used as an outgroup. Strains sequenced in this study were indicated in red. The RAxML Bootstrap support values (ML-BS 
> 70 %) were displayed at the nodes. Ex-type, ex-epitype, and ex-neotype strains were indicated with T, ET, and NT, respectively.
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Fig. S10. The scatter plot of gCF values against sCF values for all branches of the phylogenetic tree of Fig. 14 (A) and Fig. 15 (B) is shown. The shade of 
colour (bright to dark) indicated the support values of UFBoot (0–100). 
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Fig. S11. The topology conflicts within the Fg clade, between the phylogenomic tree and the muli-locus phylogenetic tree.
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was represented by different colour.


