[bookmark: _Hlk172735478][bookmark: _Hlk172734888][image: ]Figure S1. Average values of relative dominance of Echinochloa crus-galli var. crus-galli (EC), E. crus-galli var. mitis (ECM), and E. glabrescens (EG). 
Table S1. Information of seed collecting rice fields.
	Code

	Longtitue
(°)
	Latitude
(°)
	Planting 
methods
	Subspecies
of rice
	Echinchloa species
 Collected *

	1
	117.5435
	34.5479
	Direct-seeding
	japonica
	ECM
	
	

	2
	117.6749
	34.26932
	Direct-seeding
	japonica
	ECM
	EG
	

	3
	117.7277
	34.25125
	Transplanting
	japonica
	ECM
	EG
	

	4
	117.7523
	34.15333
	Direct-seeding
	japonica
	ECM
	
	

	5
	117.7595
	34.48618
	Direct-seeding
	japonica
	ECM
	EG
	

	6
	117.7623
	34.15363
	Direct-seeding
	japonica
	ECM
	
	

	7
	117.7659
	34.47372
	Direct-seeding
	japonica
	
	EG
	

	8
	117.8095
	34.57832
	Transplanting
	indica
	ECM
	
	

	9
	117.8198
	34.27002
	Direct-seeding
	japonica
	ECM
	EG
	

	10
	117.8206
	34.5449
	Direct-seeding
	japonica
	ECM
	
	

	11
	117.8218
	34.1374
	Direct-seeding
	indica
	ECM
	
	

	12
	117.8248
	34.1577
	Direct-seeding
	japonica
	ECM
	
	

	13
	117.8474
	34.19417
	Direct-seeding
	japonica
	
	
	EC

	14
	117.9358
	34.39913
	Direct-seeding
	japonica
	
	EG
	

	15
	117.9628
	34.15493
	Direct-seeding
	japonica
	ECM
	
	

	16
	117.9922
	34.23714
	Direct-seeding
	indica
	ECM
	
	

	17
	118.003
	34.269
	Direct-seeding
	japonica
	ECM
	
	

	18
	118.0051
	34.17399
	Transplanting
	japonica
	
	EG
	

	19
	118.0173
	34.20549
	Direct-seeding
	japonica
	
	EG
	

	20
	118.0584
	34.29031
	Direct-seeding
	japonica
	
	EG
	

	21
	118.1828
	33.38742
	Transplanting
	japonica
	ECM
	
	

	22
	118.2716
	33.49211
	Direct-seeding
	japonica
	
	EG
	

	23
	118.3364
	33.53536
	Direct-seeding
	japonica
	
	EG
	

	24
	118.3494
	33.12531
	Direct-seeding
	indica
	ECM
	
	

	25
	118.3758
	33.09636
	Transplanting
	japonica
	ECM
	
	

	26
	118.4726
	33.62367
	Direct-seeding
	japonica
	
	EG
	

	27
	118.4876
	33.88583
	Direct-seeding
	indica
	
	EG
	

	28
	118.4889
	33.96584
	Transplanting
	indica
	
	EG
	

	29
	118.5015
	33.82759
	Direct-seeding
	japonica
	ECM
	
	

	30
	118.507
	33.72556
	Transplanting
	indica
	ECM
	EG
	

	31
	118.5861
	33.78508
	Direct-seeding
	japonica
	ECM
	EG
	

	32
	118.5876
	33.99741
	Direct-seeding
	indica
	
	EG
	

	33
	118.5953
	33.00866
	Direct-seeding
	japonica
	
	EG
	

	34
	118.6615
	34.01818
	Direct-seeding
	indica
	
	EG
	

	35
	118.6733
	34.37292
	Direct-seeding
	japonica
	ECM
	EG
	

	36
	118.6796
	32.99423
	Transplanting
	japonica
	ECM
	EG
	

	37
	118.6902
	34.4334
	Direct-seeding
	japonica
	
	EG
	

	38
	118.7014
	33.62753
	Direct-seeding
	indica
	ECM
	
	

	39
	118.7094
	32.60497
	Direct-seeding
	indica
	ECM
	
	

	40
	118.7182
	32.42119
	Direct-seeding
	japonica
	ECM
	
	

	41
	118.7198
	32.95829
	Direct-seeding
	indica
	ECM
	
	

	42
	118.7333
	34.3669
	Transplanting
	japonica
	
	EG
	

	43
	118.7385
	32.91152
	Transplanting
	indica
	
	EG
	

	44
	118.7409
	33.73977
	Direct-seeding
	indica
	
	EG
	

	45
	118.744
	32.54668
	Direct-seeding
	japonica
	ECM
	
	

	46
	118.8109
	33.64656
	Transplanting
	japonica
	
	
	EC

	47
	118.8138
	32.3622
	Transplanting
	indica
	
	EG
	

	48
	118.8173
	32.43924
	Direct-seeding
	japonica
	
	EG
	

	49
	118.8179
	33.70437
	Transplanting
	indica
	
	EG
	

	50
	118.8415
	34.45853
	Transplanting
	japonica
	
	
	EC

	51
	118.8631
	33.20044
	Transplanting
	japonica
	
	EG
	EC

	52
	118.8636
	34.54206
	Direct-seeding
	japonica
	
	EG
	

	53
	118.8655
	33.11839
	Direct-seeding
	japonica
	ECM
	
	

	54
	118.8774
	32.34327
	Direct-seeding
	indica
	ECM
	EG
	

	55
	118.9206
	32.42619
	Transplanting
	indica
	ECM
	
	

	56
	118.9278
	31.56742
	Transplanting
	japonica
	ECM
	
	

	57
	118.928
	32.27671
	Transplanting
	indica
	ECM
	
	

	58
	118.9428
	33.20129
	Direct-seeding
	japonica
	ECM
	
	

	59
	118.9636
	34.53191
	Direct-seeding
	japonica
	
	EG
	

	60
	118.9671
	34.3756
	Direct-seeding
	japonica
	ECM
	
	

	61
	118.9746
	34.32924
	Transplanting
	japonica
	
	EG
	EC

	62
	118.9775
	31.60858
	Direct-seeding
	indica
	ECM
	EG
	

	63
	118.9799
	34.24425
	Direct-seeding
	japonica
	ECM
	EG
	EC

	64
	118.9825
	31.53432
	Direct-seeding
	indica
	ECM
	EG
	

	65
	118.9893
	33.16923
	Direct-seeding
	indica
	ECM
	
	EC

	66
	119.0022
	34.07264
	Direct-seeding
	japonica
	ECM
	
	

	67
	119.0099
	31.43345
	Transplanting
	indica
	ECM
	
	

	68
	119.0259
	34.20811
	Transplanting
	indica
	ECM
	EG
	

	69
	119.0507
	31.31479
	Direct-seeding
	indica
	ECM
	
	

	70
	119.0775
	33.13287
	Transplanting
	indica
	
	EG
	

	71
	119.091
	34.059
	Direct-seeding
	indica
	ECM
	EG
	

	72
	119.1034
	31.44912
	Transplanting
	indica
	ECM
	
	

	73
	119.1292
	32.41717
	Direct-seeding
	japonica
	
	EG
	

	74
	119.1427
	34.01288
	Transplanting
	indica
	
	EG
	

	75
	119.149
	31.31999
	Direct-seeding
	indica
	ECM
	
	

	76
	119.1618
	33.13514
	Transplanting
	japonica
	ECM
	
	EC

	77
	119.1642
	32.37254
	Direct-seeding
	indica
	
	EG
	

	78
	119.1694
	31.40098
	Transplanting
	indica
	ECM
	
	

	79
	119.2182
	32.515
	Direct-seeding
	indica
	
	EG
	

	80
	119.2374
	33.8833
	Direct-seeding
	japonica
	ECM
	
	

	81
	119.247
	32.27922
	Transplanting
	japonica
	
	EG
	

	82
	119.2525
	32.64682
	Direct-seeding
	indica
	ECM
	EG
	

	83
	119.2638
	31.31504
	Direct-seeding
	indica
	
	EG
	

	84
	119.271
	34.4708
	Direct-seeding
	japonica
	ECM
	
	

	85
	119.2713
	34.37507
	Transplanting
	japonica
	ECM
	
	

	86
	119.2794
	34.33664
	Direct-seeding
	japonica
	ECM
	
	EC

	87
	119.2977
	31.54002
	Direct-seeding
	indica
	
	
	EC

	88
	119.3013
	34.20812
	Direct-seeding
	japonica
	
	EG
	

	89
	119.3158
	34.27224
	Direct-seeding
	japonica
	
	
	EC

	90
	119.3336
	32.31187
	Direct-seeding
	japonica
	
	EG
	

	91
	119.3361
	31.4568
	Direct-seeding
	japonica
	ECM
	
	

	92
	119.3422
	33.84219
	Direct-seeding
	indica
	ECM
	
	

	93
	119.343
	31.37264
	Direct-seeding
	japonica
	
	EG
	EC

	94
	119.3805
	31.56931
	Direct-seeding
	japonica
	ECM
	
	

	95
	119.39
	34.42166
	Direct-seeding
	japonica
	ECM
	
	

	96
	119.3934
	32.24938
	Direct-seeding
	japonica
	ECM
	
	

	97
	119.4165
	33.83402
	Direct-seeding
	japonica
	
	
	EC

	98
	119.4195
	32.44862
	Transplanting
	japonica
	ECM
	
	

	99
	119.421
	32.44735
	Transplanting
	japonica
	
	EG
	

	100
	119.4242
	32.07581
	Transplanting
	japonica
	ECM
	
	

	101
	119.4292
	33.98357
	Transplanting
	japonica
	ECM
	
	EC

	102
	119.4336
	34.17133
	Transplanting
	japonica
	ECM
	EG
	

	103
	119.434
	33.91016
	Transplanting
	japonica
	ECM
	EG
	

	104
	119.4348
	32.30487
	Direct-seeding
	japonica
	ECM
	
	

	105
	119.441
	34.11707
	Transplanting
	indica
	ECM
	
	EC

	106
	119.4424
	31.78915
	Transplanting
	japonica
	
	
	EC

	107
	119.4537
	32.71938
	Direct-seeding
	japonica
	
	EG
	

	108
	119.4544
	32.46612
	Direct-seeding
	japonica
	ECM
	EG
	

	109
	119.4593
	31.3459
	Direct-seeding
	japonica
	ECM
	
	

	110
	119.4606
	31.58331
	Transplanting
	japonica
	ECM
	EG
	

	111
	119.4744
	33.09028
	Direct-seeding
	japonica
	
	EG
	

	112
	119.4769
	31.77802
	Transplanting
	japonica
	ECM
	
	EC

	113
	119.4835
	31.34175
	Direct-seeding
	japonica
	ECM
	
	EC

	114
	119.4866
	34.29887
	Transplanting
	japonica
	
	
	EC

	115
	119.488
	33.12997
	Direct-seeding
	japonica
	
	EG
	

	116
	119.4979
	33.03134
	Direct-seeding
	japonica
	ECM
	
	EC

	117
	119.5043
	32.92331
	Direct-seeding
	japonica
	
	EG
	

	118
	119.506
	31.72346
	Transplanting
	japonica
	
	EG
	

	119
	119.5071
	32.47983
	Direct-seeding
	japonica
	ECM
	
	

	120
	119.53
	31.4826
	Direct-seeding
	indica
	ECM
	
	

	121
	119.5352
	34.39801
	Transplanting
	japonica
	
	EG
	

	122
	119.5506
	32.35275
	Transplanting
	japonica
	
	EG
	EC

	123
	119.5507
	34.34509
	Direct-seeding
	japonica
	
	
	EC

	124
	119.5517
	34.34411
	Direct-seeding
	japonica
	ECM
	
	

	125
	119.5544
	31.51617
	Direct-seeding
	indica
	ECM
	
	

	126
	119.5705
	34.22651
	Transplanting
	japonica
	ECM
	EG
	

	127
	119.5883
	32.33379
	Direct-seeding
	japonica
	ECM
	
	

	128
	119.5886
	32.33357
	Direct-seeding
	japonica
	ECM
	
	

	129
	119.603
	31.47997
	Direct-seeding
	japonica
	
	
	EC

	130
	119.6275
	31.28136
	Direct-seeding
	japonica
	
	
	EC

	131
	119.6278
	31.97209
	Direct-seeding
	japonica
	
	EG
	

	132
	119.6282
	34.16469
	Direct-seeding
	japonica
	ECM
	EG
	EC

	133
	119.6346
	31.42726
	Direct-seeding
	indica
	
	EG
	

	134
	119.6354
	31.33539
	Direct-seeding
	japonica
	ECM
	
	

	135
	119.6638
	31.54562
	Direct-seeding
	indica
	ECM
	
	

	136
	119.6831
	31.95405
	Direct-seeding
	japonica
	
	EG
	EC

	137
	119.6851
	32.36532
	Direct-seeding
	japonica
	
	EG
	

	138
	119.6928
	32.46462
	Direct-seeding
	japonica
	ECM
	
	

	139
	119.6941
	31.98574
	Direct-seeding
	japonica
	ECM
	EG
	

	140
	119.7019
	32.24201
	Transplanting
	japonica
	
	EG
	EC

	141
	119.7298
	32.26786
	Transplanting
	japonica
	ECM
	
	EC

	142
	119.7326
	32.18781
	Direct-seeding
	japonica
	ECM
	
	EC

	143
	119.7326
	32.40373
	Direct-seeding
	japonica
	ECM
	
	

	144
	119.7405
	34.06623
	Direct-seeding
	japonica
	ECM
	
	

	145
	119.7423
	31.46472
	Direct-seeding
	japonica
	
	EG
	

	146
	119.7562
	32.23709
	Transplanting
	japonica
	ECM
	
	EC

	147
	119.7653
	32.05733
	Direct-seeding
	japonica
	
	EG
	EC

	148
	119.7665
	32.11881
	Transplanting
	japonica
	ECM
	EG
	EC

	149
	119.7745
	31.39164
	Direct-seeding
	japonica
	ECM
	
	

	150
	119.7775
	32.30146
	Transplanting
	japonica
	ECM
	
	

	151
	119.7791
	32.17044
	Direct-seeding
	japonica
	
	EG
	EC

	152
	119.8163
	31.89107
	Direct-seeding
	indica
	ECM
	
	

	153
	119.8164
	33.95968
	Direct-seeding
	japonica
	ECM
	EG
	

	154
	119.8188
	31.9405
	Transplanting
	japonica
	
	EG
	

	155
	119.8352
	32.28077
	Transplanting
	japonica
	ECM
	
	EC

	156
	119.8622
	31.30383
	Direct-seeding
	japonica
	
	EG
	

	157
	119.8765
	31.98151
	Direct-seeding
	japonica
	
	EG
	

	158
	119.8768
	33.7397
	Direct-seeding
	japonica
	
	EG
	

	159
	119.8999
	31.37381
	Direct-seeding
	japonica
	ECM
	EG
	

	160
	119.9056
	33.83368
	Direct-seeding
	japonica
	ECM
	
	

	161
	119.923
	32.21035
	Direct-seeding
	japonica
	ECM
	EG
	

	162
	119.9341
	32.2008
	Transplanting
	japonica
	ECM
	EG
	

	163
	119.9342
	33.69794
	Direct-seeding
	japonica
	ECM
	EG
	

	164
	119.938
	32.27054
	Direct-seeding
	japonica
	ECM
	EG
	

	165
	119.9408
	31.44362
	Direct-seeding
	japonica
	ECM
	
	

	166
	119.9601
	31.48975
	Direct-seeding
	japonica
	
	
	EC

	167
	120.0067
	32.13581
	Direct-seeding
	japonica
	
	
	EC

	168
	120.0117
	33.38632
	Direct-seeding
	japonica
	
	
	EC

	169
	120.0296
	33.54995
	Direct-seeding
	japonica
	ECM
	
	

	170
	120.0363
	31.62033
	Transplanting
	japonica
	
	
	EC

	171
	120.0498
	33.32247
	Direct-seeding
	japonica
	ECM
	
	

	172
	120.0563
	31.62011
	Direct-seeding
	japonica
	
	EG
	

	173
	120.0577
	33.71434
	Direct-seeding
	japonica
	
	EG
	EC

	175
	120.0605
	32.60611
	Direct-seeding
	japonica
	ECM
	
	

	176
	120.0731
	33.67234
	Transplanting
	japonica
	
	
	EC

	177
	120.0857
	33.18938
	Direct-seeding
	japonica
	
	EG
	

	178
	120.0922
	33.64298
	Direct-seeding
	japonica
	
	
	EC

	179
	120.1094
	33.60048
	Direct-seeding
	japonica
	
	EG
	EC

	180
	120.1162
	33.08703
	Direct-seeding
	japonica
	
	EG
	

	181
	120.12
	32.93575
	Direct-seeding
	japonica
	ECM
	
	

	182
	120.1346
	31.72658
	Direct-seeding
	japonica
	
	
	EC

	183
	120.1557
	32.59589
	Transplanting
	japonica
	ECM
	
	

	184
	120.1568
	31.77789
	Direct-seeding
	japonica
	
	
	EC

	185
	120.1687
	32.47346
	Direct-seeding
	japonica
	ECM
	
	

	186
	120.1728
	32.54149
	Transplanting
	japonica
	ECM
	EG
	

	187
	120.1741
	32.33287
	Transplanting
	japonica
	
	EG
	EC

	188
	120.1756
	32.47151
	Direct-seeding
	japonica
	ECM
	
	EC

	189
	120.1793
	32.86472
	Direct-seeding
	japonica
	
	EG
	

	190
	120.1986
	32.19976
	Transplanting
	japonica
	ECM
	
	

	191
	120.226
	32.27
	Direct-seeding
	japonica
	ECM
	EG
	

	192
	120.238
	31.75724
	Transplanting
	japonica
	ECM
	
	EC

	193
	120.2619
	32.84572
	Direct-seeding
	japonica
	ECM
	
	

	194
	120.2654
	32.21755
	Direct-seeding
	japonica
	
	EG
	

	195
	120.2839
	32.80436
	Direct-seeding
	japonica
	ECM
	EG
	

	196
	120.308
	32.97232
	Transplanting
	japonica
	
	
	EC

	197
	120.3303
	32.89996
	Direct-seeding
	japonica
	
	EG
	

	198
	120.3451
	32.80406
	Direct-seeding
	japonica
	
	EG
	EC

	199
	120.3605
	31.73787
	Direct-seeding
	japonica
	ECM
	EG
	

	200
	120.3626
	33.06498
	Direct-seeding
	japonica
	ECM
	
	EC

	201
	120.4243
	31.75147
	Direct-seeding
	japonica
	ECM
	
	

	202
	120.456
	31.65772
	Direct-seeding
	japonica
	ECM
	
	

	203
	120.4592
	31.74202
	Direct-seeding
	japonica
	
	
	EC

	204
	120.4885
	31.64338
	Direct-seeding
	japonica
	ECM
	
	

	205
	120.4974
	31.54582
	Direct-seeding
	japonica
	ECM
	
	

	206
	120.542
	31.79812
	Direct-seeding
	japonica
	ECM
	EG
	EC

	207
	120.5567
	31.55637
	Direct-seeding
	japonica
	
	EG
	

	208
	120.5787
	31.62611
	Direct-seeding
	japonica
	ECM
	
	EC

	209
	120.6083
	31.80031
	Direct-seeding
	japonica
	
	EG
	

	210
	120.6218
	31.67549
	Direct-seeding
	japonica
	
	EG
	

	211
	120.6285
	31.86549
	Transplanting
	japonica
	
	EG
	EC

	212
	120.673
	32.5153
	Transplanting
	japonica
	
	EG
	

	213
	120.6792
	32.82551
	Direct-seeding
	japonica
	ECM
	
	

	214
	120.6813
	32.41628
	Transplanting
	japonica
	
	EG
	

	215
	120.6814
	31.87336
	Direct-seeding
	japonica
	
	EG
	EC

	216
	120.682
	31.6272
	Direct-seeding
	japonica
	
	EG
	EC

	217
	120.707
	31.52721
	Direct-seeding
	japonica
	ECM
	
	

	218
	120.7315
	31.78517
	Transplanting
	japonica
	
	EG
	

	219
	120.7354
	32.35305
	Transplanting
	japonica
	
	
	EC

	220
	120.8149
	31.53768
	Direct-seeding
	japonica
	ECM
	
	

	221
	120.8449
	31.53768
	Direct-seeding
	japonica
	
	EG
	

	222
	120.8561
	31.36255
	Direct-seeding
	japonica
	ECM
	
	

	223
	120.8607
	31.59993
	Direct-seeding
	japonica
	ECM
	
	EC

	224
	120.8723
	31.69042
	Direct-seeding
	japonica
	
	EG
	

	225
	120.8875
	31.2165
	Transplanting
	japonica
	ECM
	
	

	226
	120.8912
	31.46699
	Transplanting
	japonica
	ECM
	EG
	EC

	227
	120.8978
	32.33637
	Direct-seeding
	japonica
	
	EG
	EC

	228
	120.9167
	31.54496
	Direct-seeding
	japonica
	
	
	EC

	229
	120.9367
	31.54511
	Direct-seeding
	japonica
	ECM
	EG
	

	230
	120.9378
	31.70116
	Transplanting
	japonica
	ECM
	EG
	

	231
	120.9946
	31.84698
	Transplanting
	japonica
	ECM
	
	

	232
	121.0644
	32.30389
	Direct-seeding
	japonica
	
	EG
	

	233
	121.0674
	31.99661
	Direct-seeding
	japonica
	ECM
	
	

	234
	121.0727
	31.68956
	Direct-seeding
	japonica
	
	EG
	

	235
	121.0762
	31.59393
	Direct-seeding
	japonica
	ECM
	
	

	236
	121.0862
	31.59696
	Direct-seeding
	japonica
	
	EG
	

	237
	121.0992
	31.84541
	Direct-seeding
	japonica
	ECM
	
	

	238
	121.1104
	32.06665
	Direct-seeding
	japonica
	ECM
	
	

	239
	121.1222
	31.90878
	Transplanting
	japonica
	ECM
	
	EC

	240
	121.2156
	32.05957
	Transplanting
	japonica
	ECM
	
	

	241
	121.239
	32.27725
	Direct-seeding
	japonica
	
	EG
	

	242
	121.2561
	31.91171
	Direct-seeding
	japonica
	
	
	EC

	243
	121.2751
	32.07393
	Direct-seeding
	japonica
	ECM
	
	

	244
	121.282
	32.13259
	Direct-seeding
	japonica
	ECM
	
	EC

	245
	121.3021
	32.24063
	Direct-seeding
	japonica
	
	
	EC

	246
	121.3611
	31.87834
	Direct-seeding
	japonica
	
	EG
	

	247
	121.4739
	31.85916
	Transplanting
	japonica
	
	EG
	

	248
	121.5344
	31.85463
	Transplanting
	japonica
	ECM
	
	

	249
	121.62
	31.96082
	Direct-seeding
	japonica
	ECM
	
	EC

	250
	121.6327
	31.92803
	Transplanting
	japonica
	
	EG
	


EC = Echinochloa crus-galli var. crus-galli, ECM = E. crus-galli var. miti, EG = E. glabrescens, japonica = Oryza sativa subsp. japonica, and indica = Oryza sativa subsp. indica.

Table S2. Coefficient of variation of three Echinochloa species germination indices at different temperatures
	Temperature
	Index
	E. crus-galli var. crus-galli
	E. crus-galli var. miti
	E. glabrescens

	28/15C
	Percent germination
	35.9
	43.2
	44.2

	
	Germination index
	41.0
	55.7
	52.2

	
	GD50/TD50
	24.3
	36.4
	34.2

	
	GD90/TD90
	37.6
	69.6
	64.1

	30/20C
	Percent germination
	40.7
	51.3
	50.7

	
	Germination index
	49.7
	65..4
	59.7

	
	GD50/TD50
	13.0
	21.9
	22.0

	
	GD90/TD90
	22.8
	35.1
	45.5

	35/25C
	Percent germination
	11.2
	17.5
	17.8

	
	Germination index
	30.5
	34.5
	29.7

	
	GD50/TD50
	17.0
	16.9
	18.1

	
	GD90/TD90
	20.3
	22.3
	25.0


GD: the days required for total germination. TD: the accumulated temperature required for total germination.

Table S3. Germination indices of the three Echinochloa species at different temperature regimes in 2023.
	Species
	Temperature
	GD50
	GD90
	TD50
	TD90
	Percent germination 
	Germination index

	EC
	28/15C
	5.16±0.15a
	7.40±0.34a
	111.01±3.32a
	159.21±7.37a
	67.47±2.98b
	5.58±0.28c

	
	30/20C
	4.62±0.02b
	6.06±0.17b
	116.08±1.96a
	153.02±4.47a
	72.64±3.64b
	6.93±0.42b

	
	35/25C
	2.48±0.05c
	3.45±0.09c
	74.25±1.54b
	103.37±2.56b
	90.70±1.25a
	13.74±0.51a

	ECM
	28/15C
	5.92±0.19a
	10.48±0.65a
	127.26±4.16a
	225.17±14.05a
	46.40±1.69b
	3.84±0.23b

	
	30/20C
	5.12±0.10b
	7.36±0.22b
	128.02±2.40a
	184.11±5.55b
	51.33±2.22b
	4.31±0.24b

	
	35/25C
	2.55±0.04c
	3.77±0.07c
	76.41±1.09b
	111.47±2.03c
	80.46±1.19a
	9.99±0.29a

	EG
	28/15C
	5.80±0.19a
	10.00±0.60a
	124.70±4.01a
	214.97±12.95a
	43.74±1.77b
	3.58±0.17b

	
	30/20C
	5.21±0.11b
	8.20±0.37b
	130.28±2.81a
	205.24±9.22a
	49.06±2.27b
	3.87±0.21b

	
	35/25C
	2.67±0.04c
	4.03±0.09c
	80.16±1.32b
	120.78±2.75b
	80.31±1.30a
	9.52±0.26a


[bookmark: _Hlk151372294][bookmark: _Hlk151372305][bookmark: _Hlk151577995]EC: Echinochloa crus-galli var. crus-galli; ECM: E. crus-galli var. mitis; EG: E. glabrescens. GD: the days required for total germination. TD: the accumulated temperature required for total germination. Different letters in the same column indicate significant differences among the three temperature regimes at P < 0.05.
Table S4. Percentage germination of Echinochloa species in different planting methods under three temperature regimes.
	
	28/15C
	30/20C
	35/25C

	Direct-seeding
	50.4±1.9%
	52.5±2.1%
	76.9±1.5%

	Transplanting
	57.7%±3.0%
	62.9±2.6%*
	85.9±1.7%*


*: significant difference of percentage germination between direct-seeding and transplanting, P < 0.05.


 Table S5. The accumulated temperature to 50% and 90% total germination of Echinochloa species at the same temperature regimes.
	Temperature
	28/15C
	30/20C
	35/25C

	
	TD50
	TD90
	TD50
	TD90
	TD50
	TD90

	E. crus-galli var. crus-galli
	111.01±3.32b
	159.21±7.37b
	116.08±1.96b
	153.02±4.47b
	74.25±1.54b
	103.37±2.56c

	E. crus-galli var. miti
	127.26±4.16a
	225.17±14.05a
	128.02±2.40a
	184.11±5.55a
	76.41±1.09ab
	111.47±2.03b

	E. glabrescens
	124.70±4.01a
	214.97±12.95a
	130.28±2.81a
	205.24±9.22a
	80.16±1.32a
	120.78±2.75a


TD: the accumulated temperature required for total germination. Different letters in the same column indicate significant differences among the three temperature regimes at P < 0.05.

Table S6. Correlation (R2) between longitude and latitude of seed collecting rice fields, and 1000-seed weight of Echinochloa glabrescens.
	
	Longitude
	latitude

	1000-seed weight
	0.282*
	-0.262*


*: significant effect at P < 0.05.

Table S7. Germination indices of the three Echinochloa species at different temperature regimes in 2024.
	Species
	Temperature
	GD50
	GD90
	TD50
	TD90
	Percent germination 
	Germination index

	EC
	28/15C
	6.3±0.2a
	8.3±0.3a
	134.8±5.3a
	178.6±6.8a
	91.9±1.5
	7.3±0.3c

	
	30/20C
	3.7±0.1b
	4.9±0.1b
	93.4±2.4b
	121.5±3.0b
	94.5±1.4
	11.5±0.3b

	
	35/25C
	2.4±0.1c
	3.3±0.1c
	70.7±2.5c
	100.2±3.6c
	91.8±1.9
	16.9±0.5a

	ECM
	28/15C
	6.5±0.4a
	9.2±0.7a
	140.5±8.5a
	196.9±14.2a
	86.5±3.1
	7.1±0.4c

	
	30/20C
	3.9±0.1b
	5.2±0.2b
	97.3±3.0b
	130.4±3.7b
	87.4±2.8
	10.4±0.4b

	
	35/25C
	2.5±0.1c
	3.8±0.2c
	74.7±2.8c
	112.6±7.1b
	87.2±2.6
	15.5±0.6a

	EG
	28/15C
	6.7±0.3a
	9.4±0.4a
	143.2±5.4a
	201.7±7.9a
	83.9±3.1b
	6.6±0.4c

	
	30/20C
	4.1±0.1b
	5.5±0.2b
	102.7±2.6b
	139.1±4.3b
	91.5±1.5a
	10.3±0.2b

	
	35/25C
	2.6 ±0.1c
	3.9 ±0.1c
	77.4±2.0c
	116.2±3.8c
	89.9±2.0ab
	15.3±0.4a


EC: Echinochloa crus-galli var. crus-galli; ECM: E. crus-galli var. mitis; EG: E. glabrescens. GD: the days required for total germination. TD: the accumulated temperature required for total germination. Different letters in the same column indicate significant differences among the three temperature regimes at P < 0.05.
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