Table S1. Samples information of collected S. frugiperda

	Pop
	Sampling site
	Sampling date
	Coordinates
	Stage
	Host Plant
	Number

	MS
	MaShan/Guangxi Province
	May. 2019
	108.18°N, 23.71°E
	Larvae
	Corn
	22

	DA
	DuAn/Guangxi Province
	May. 2019
	108.11°N, 23.93°E
	Larvae
	Corn
	18

	MY
	MingYang/Guangxi Province
	Jun. 2019
	108.24°N, 22.58°E
	Larvae
	Corn
	10

	WM
	WuMing/Guangxi Province
	Jul. 2019
	108.29°N, 23.16°E
	Larvae
	Corn
	22

	ZJ
	ZhenJiang/Jiangsu Province
	Sept. 2019
	119.45°N, 32.19°E
	Larvae
	Corn
	11

	YX
	YuXi/Yunnan Province
	Oct. 2019
	102.55°N, 24.35°E
	Larvae
	Sorghum
	15

	GZ
	GanZhuang/Yunnan Province
	Oct. 2019
	102.01°N, 23.70°E
	Larvae
	Corn
	32

	YJ
	YuanJiang/Yunnan Province
	Oct. 2019
	101.99°N, 23.60°E
	Larvae
	Corn
	32

	XP
	XinPing/Yunnan Province
	Oct. 2019
	101.99°N, 24.07°E
	Larvae
	Sorghum
	22

	KM
	KunMing/Yunnan Province
	Nov. 2019
	102.86°N, 24.88°E
	Larvae
	Corn
	24

	JR
	JuRong/Jiangsu Province
	Jul. 2020
	119.17°N, 31.95°E
	Larvae
	Corn
	20

	TS
	TangShan/Jiangsu Province
	Jul. 2020
	118.89°N, 31.33°E
	Larvae
	Corn
	24

	HM
	HuangMei/Jiangsu Province
	Aug. 2020
	119.12°N, 31.99°E
	Larvae
	Corn
	14

	CZ
	ChuZhou/Anhui Province
	Aug. 2020
	118.31°N, 32.29°E
	Larvae
	Corn
	18

	HN
	LuoHe/Henan Province
	Oct. 2020
	114.02°N, 33.57°E
	Larvae
	Corn
	20

	NS
	NanSha/Guangdong Province
	Oct. 2020
	113.54°N, 22.85°E
	Larvae
	Corn
	18

	Total
	
	
	
	
	
	322


Table S2. COI and Tpi primers related information

	Primers
	Sequence (5’–3’)

	COI-893F
	CACGAGCATATTTTACATCWGCA

	COI-1303R
	CAGGATAGTCAGAATATCGACG

	Tpi-282F
	GGTGAAATCTCCCCTGCTATG

	Tpi-412F
	CCGGACTGAAGGTTATCGCTTG

	Tpi-850R
	AATTTTATTACCTGCTGTGG


Table S3. 8 microsatellite primers related information
	Locus
	Primers
	Size range 
	 SSR motif
	Annealing temperature
	Fluorescent marker

	Spf01
	F:TTTTGATTGGGTTTTGGCAT
	258-308
	(TG)714bp(AAAGG)2
	60
	FAM

	
	R:GGCTTTTATGGCAACGCATA
	
	
	
	

	Spf05
	F:AGACCCACCCACACACTCAC
	196-258
	(AC)5
	60
	HEX

	
	R:GGAATCGCAAACATTTGTCC
	
	
	
	

	Spf06
	F:CAGAGAAATGCTCTTCTGACTCTT
	128-166
	(AC)12
	60
	FAM

	
	R:GGTGATTTATGCTCAAGCCTTC
	
	
	
	

	Spf09
	F:TCAAGCCCTATCGGTCAATC
	204-278
	(AC)5
	60
	ROX

	
	R:CGTGCATTTTTATGCTTTGG
	
	
	
	

	Spf343
	F:GTCAAAGTTTTACATGGAAGCGTG
	109-143
	(TG)12
	60
	HEX

	
	R:CCCATCTGTTTGTCCACAGTAAAG
	
	
	
	

	Spf670
	F:GGGAGAGGTTTCTAGCTTCTACGG
	116-158
	(CAT)5
	60
	ROX

	
	R:GAGGAGCCTTGGTTCAATAGTGC
	
	
	
	

	Spf918
	F:GCGAAATTGTTTTAATGTGGGTTG
	110-140
	(CACAC)4
	60
	TAM

	
	R:ACGACCTATACGGACCTTGTTACG
	
	
	
	

	Spf1502
	F:TTTGCAATTTTAGTTACAAACGTCCTC
	126-186
	(CA)12
	60
	TAM

	
	R:TATTGATAGCCTCGTGTTTGACCC
	
	
	
	


Table S4. The genetic diversity index of 8 SSR sites
	Locus
	Ht
	Mean He
	Mean Ho
	Fis
	Fit
	Fst
	Nm

	spf01
	0.867
	0.791
	0.257
	0.675
	0.703
	0.087
	2.620

	spf05
	0.454
	0.394
	0.127
	0.679
	0.721
	0.132
	1.639

	spf06
	0.946
	0.795
	0.241
	0.697
	0.745
	0.160
	1.316

	spf09
	0.856
	0.767
	0.217
	0.717
	0.746
	0.104
	2.153

	spf343
	0.849
	0.723
	0.599
	0.171
	0.295
	0.149
	1.432

	spf670
	0.873
	0.729
	0.320
	0.562
	0.634
	0.164
	1.273

	spf918
	0.678
	0.616
	0.600
	0.026
	0.114
	0.091
	2.499

	spf1502
	0.888
	0.720
	0.184
	0.745
	0.793
	0.188
	1.076


Table S5. Pairwise FST (below the diagonal) and Nm (above the diagonal) values between 16 populations
	Pop
	DA
	MS
	WM
	MY
	ZJ
	YX
	GZ
	YJ
	XP
	KM
	TS
	CZ
	JR
	HM
	NS
	HN

	DA
	0.000
	7.298
	9.471
	5.247
	1.831
	3.904
	6.238
	4.868
	4.564
	3.862
	2.741
	3.018
	3.333
	3.630
	2.319
	4.013

	MS
	0.033
	0.000
	10.302
	6.176
	1.501
	3.301
	4.901
	5.274
	3.310
	4.244
	2.359
	2.597
	2.711
	2.954
	2.314
	3.660

	WM
	0.026
	0.024
	0.000
	7.121
	1.883
	4.104
	6.335
	5.389
	4.746
	4.512
	2.855
	3.270
	3.464
	3.774
	2.490
	4.755

	MY
	0.045
	0.039
	0.034
	0.000
	1.734
	3.522
	3.862
	2.948
	3.411
	2.458
	2.070
	2.393
	2.369
	2.585
	2.355
	2.960

	ZJ
	0.120
	0.143
	0.117
	0.126
	0.000
	3.396
	2.108
	1.838
	2.756
	1.849
	1.419
	1.587
	1.773
	1.681
	1.383
	1.833

	YX
	0.060
	0.070
	0.057
	0.066
	0.069
	0.000
	4.982
	4.543
	10.482
	4.269
	3.098
	3.342
	3.371
	3.814
	2.283
	3.000

	GZ
	0.039
	0.049
	0.038
	0.061
	0.106
	0.048
	0.000
	13.994
	6.019
	4.541
	3.865
	3.165
	3.574
	4.708
	2.603
	4.893

	YJ
	0.049
	0.045
	0.044
	0.078
	0.120
	0.052
	0.018
	0.000
	4.839
	4.950
	3.192
	2.917
	3.281
	4.359
	2.786
	4.853

	XP
	0.052
	0.070
	0.050
	0.068
	0.083
	0.023
	0.040
	0.049
	0.000
	3.965
	3.835
	3.905
	4.154
	3.508
	2.218
	3.382

	KM
	0.061
	0.056
	0.052
	0.092
	0.119
	0.055
	0.052
	0.048
	0.059
	0.000
	2.880
	3.880
	3.939
	3.011
	2.085
	3.154

	TS
	0.084
	0.096
	0.081
	0.108
	0.150
	0.075
	0.061
	0.073
	0.061
	0.080
	0.000
	2.978
	2.790
	2.529
	1.440
	2.221

	CZ
	0.076
	0.088
	0.071
	0.095
	0.136
	0.070
	0.073
	0.079
	0.060
	0.061
	0.077
	0.000
	14.017
	2.630
	1.882
	2.500

	JR
	0.070
	0.084
	0.067
	0.095
	0.124
	0.069
	0.065
	0.071
	0.057
	0.060
	0.082
	0.018
	0.000
	3.042
	1.920
	2.592

	HM
	0.064
	0.078
	0.062
	0.088
	0.129
	0.062
	0.050
	0.054
	0.067
	0.077
	0.090
	0.087
	0.076
	0.000
	1.963
	2.574

	NS
	0.097
	0.097
	0.091
	0.096
	0.153
	0.099
	0.088
	0.082
	0.101
	0.107
	0.148
	0.117
	0.115
	0.113
	0.000
	5.390

	HN
	0.059
	0.064
	0.050
	0.078
	0.120
	0.077
	0.049
	0.049
	0.069
	0.073
	0.101
	0.091
	0.088
	0.089
	0.044
	0.000


Table S6. Genetic distances (D) and genetic identity (I) between 16 population of S. frugiperda
	Pop
	DA
	MS
	WM
	MY
	ZJ
	YX
	GZ
	YJ
	XP
	KM
	TS
	CZ
	JR
	HM
	NS
	HN

	DA
	-
	0.828
	0.822
	0.738
	0.353
	0.610
	0.749
	0.726
	0.657
	0.660
	0.553
	0.546
	0.580
	0.625
	0.556
	0.637

	MS
	0.188
	-
	0.887
	0.844
	0.357
	0.642
	0.738
	0.759
	0.627
	0.710
	0.549
	0.555
	0.570
	0.616
	0.604
	0.661

	WM
	0.196
	0.120
	-
	0.827
	0.416
	0.662
	0.765
	0.761
	0.694
	0.723
	0.595
	0.604
	0.618
	0.660
	0.604
	0.712

	MY
	0.303
	0.169
	0.190
	-
	0.389
	0.619
	0.663
	0.624
	0.603
	0.565
	0.505
	0.514
	0.509
	0.536
	0.610
	0.595

	ZJ
	1.042
	1.031
	0.877
	0.944
	-
	0.669
	0.480
	0.468
	0.591
	0.504
	0.369
	0.386
	0.436
	0.405
	0.421
	0.438

	YX
	0.495
	0.444
	0.413
	0.480
	0.402
	-
	0.722
	0.749
	0.857
	0.763
	0.653
	0.639
	0.643
	0.672
	0.562
	0.564

	GZ
	0.290
	0.303
	0.267
	0.410
	0.734
	0.326
	-
	0.919
	0.766
	0.738
	0.710
	0.605
	0.644
	0.739
	0.624
	0.720

	YJ
	0.321
	0.276
	0.273
	0.472
	0.758
	0.289
	0.084
	-
	0.754
	0.758
	0.668
	0.610
	0.652
	0.753
	0.676
	0.743

	XP
	0.421
	0.467
	0.365
	0.506
	0.525
	0.154
	0.267
	0.282
	-
	0.718
	0.719
	0.683
	0.706
	0.638
	0.554
	0.603

	KM
	0.415
	0.342
	0.325
	0.571
	0.685
	0.271
	0.304
	0.276
	0.331
	-
	0.649
	0.718
	0.721
	0.647
	0.585
	0.628

	TS
	0.592
	0.599
	0.519
	0.684
	0.997
	0.426
	0.342
	0.404
	0.330
	0.433
	-
	0.649
	0.627
	0.603
	0.429
	0.518

	CZ
	0.606
	0.589
	0.504
	0.666
	0.951
	0.448
	0.503
	0.495
	0.382
	0.331
	0.432
	-
	0.917
	0.566
	0.534
	0.531

	JR
	0.545
	0.562
	0.481
	0.675
	0.830
	0.441
	0.440
	0.427
	0.349
	0.327
	0.467
	0.087
	-
	0.619
	0.542
	0.538

	HM
	0.470
	0.485
	0.415
	0.623
	0.905
	0.398
	0.302
	0.283
	0.450
	0.435
	0.505
	0.569
	0.480
	-
	0.542
	0.543

	NS
	0.587
	0.504
	0.504
	0.495
	0.865
	0.576
	0.472
	0.392
	0.590
	0.536
	0.846
	0.627
	0.612
	0.613
	-
	0.843

	HN
	0.451
	0.414
	0.340
	0.518
	0.826
	0.573
	0.328
	0.298
	0.506
	0.465
	0.658
	0.633
	0.620
	0.611
	0.171
	-

	Note: Above the diagonal is genetic similarity (I), below the diagonal is Nei’s standard genetic distance (D)


Table S7. Different number and rate of pairwise fixation index (FST) between 16 populations

	Range
	number
	Rate (%)
	Implication

	FST <0.05
	20
	16.67
	low differentiation

	0.05< FST <0.15
	98
	81.66
	moderate differentiation

	FST > 0.15
	2
	1.67
	high differentiation


