[image: Supplementary Figure 1]
Figure S1. Comparison of ADMIXTURE results with different K values and the consistency analysis of grouping. 
(A) Cross-validation error (CV) with increase in K from 2 to 20. (B) Proportion of samples with high main genetic component assigned to populations (q ≥ 0.6 or q ≥ 0.7). (C) The proportions of accessions assigned to same groups from ML-tree and ADMIXTURE under the different ranges of genetic components. 

[image: Supplementary Figure 2]
Figure S2. Population structure analysis of heterotic groups. 
(A) Structure clustering with K = 7 conducted with ADMIXTURE. Different colors represent different genetic components and each vertical line represents an accession. HG, heterotic group. (B) The maximum-likelihood tree of 2,289 accessions from the seven heterotic groups. (C) PCA scatter plots of top three principal components. The symbol colors are consistent with those in the structure clustering.
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Figure S3. Phylogenetic trees of chloroplast-cytoplasmic (CC) types based on 25 core chloroplastic SNPs.
(A) The phylogenetic tree of three CCs in 181 representative accessions and six wild relatives. CC Ⅰ, Ⅱ and Ⅲ represent chloroplast-cytoplasm Ⅰ, Ⅱ and Ⅲ, respectively. Number of accessions of three CC types in maize population is shown in parentheses. Triangles point to six wild relatives and their position. The enlarged image on the right shows the distribution of the six wild relatives more clearly. (B) Phylogenetic trees of three CCs in representative accessions of seven heterotic groups. The symbol colors are consistent with those in above tree.
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Figure S4. The distribution statistics of three chloroplast-cytoplasmic types. 
[bookmark: _GoBack](A) Proportions of heterotic groups in three CCs. Chloroplast cytoplasm types Ⅰ, Ⅱ and Ⅲ were detected in 204, 178, and 1,907 accessions, respectively, assigned to the heterotic groups. (B) Proportions of three CCs in each germplasm resource groups.
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Figure S5. The genetic diversity of germplasm resource groups.
(A) Nucleotide diversity for accessions in germplasm resource groups. Different letters show significant differences (p < 0.05) between groups. (B) Linkage disequilibrium decay to r2 = 0.2 and 0.3 for germplasm resource groups. (C) Number of highly conserved SNPs of up-regulated (red) or down-regulated (green) allele frequencies in germplasm resource groups.
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Figure S6. Chromosomal distribution statistics of differentiated regions, conserved regions, and selected regions in each heterotic group. 
(A-G) The chromosomal distribution of differentiated regions, conserved regions, and selected regions are shown from left to right. 
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Figure S7. The phylogenetic tree of 150 representative inbred lines from seven heterotic groups. 
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[image: Supplementary Figure 8-2]
Figure S8. Genome-wide selective sweep signals of heterotic groups after improvement in China. 
(A-G) Distribution of selective sweep signals on the 10 chromosomes in remaining comparisons are shown in the following order: HG1 (from the outer ring to the inner ring: HG1 versus HG2, HG1 versus HG3, HG1 versus HG4, HG1 versus HG5, and HG1 versus HG7), HG2 (HG2 versus HG1, HG2 versus HG3, HG2 versus HG5, HG2 versus HG6, and HG2 versus HG7), HG3 (HG3 versus HG1, HG3 versus HG2, HG3 versus HG4, HG3 versus HG5, and HG3 versus HG6), HG4 (HG4 versus HG1, HG4 versus HG3, HG4 versus HG5, HG4 versus HG6, and HG4 versus HG7), HG5 (HG5 versus HG2, HG5 versus HG3, HG5 versus HG4, HG5 versus HG6, and HG5 versus HG7), HG6 (HG6 versus HG2, HG6 versus HG3, HG6 versus HG4, HG6 versus HG5, and HG6 versus HG7), and HG7 ( HG7 versus HG1, HG7 versus HG2, HG7 versus HG4, HG7 versus HG5, and HG7 versus HG6). The results of the selective sweep are for cross-population composite likelihood ratio (XP-CLR), population differentiation index (FST), and Pi from left to right. Representative core selected genes with known or putative functions in stress responses, defense, and regulation of growth and development are indicated by black solid line.  

[image: Supplementary Figure 9]
Figure S9. Representative candidate core selected genes associated with stress responses, growth and development in seven heterotic groups. 
(A-J) For each candidate gene a cross-population composite likelihood ratio (XP-CLR) plot, haplotype table plot, and haplotype frequency plot are shown. The XP-CLR plot shows XP-CLR scores around the candidate gene in six comparisons for each selected heterotic group. The x-axis indicates the physical position of the candidate gene. The haplotype table plot shows the number of non-synonymous SNPs and corresponding haplotypes in the candidate gene. The haplotype frequency plot shows the proportion of different haplotypes in each heterotic group. 

[image: Supplementary Figure 10]
Figure S10. Manhattan plots on the genome-wide scale for 10 agronomic traits (A-J) based on results of GWAS analysis. 
The red dots show the significantly associated signals of core selected candidate genes located in the overlapping regions between GWAS loci and selected regions at the threshold of -Log10 P > 5.91.

[image: Supplementary Figure 11]
Figure S11. Frequencies of heterozyous genotypes from six non-synonymous SNPs of Zm00001d049627. 

[image: Supplementary Figure 12]
Figure S12. Optimal migration edges for TreeMix analysis with the outgroup “WR” using re-sequencing data (A) and Maize6H-60K array data (B). 
WR, wild relatives. Scatter plots on the left show mean and standard deviation (SD) for likelihood (left ordinate, black circles) and proportion of variance explained (right ordinate, red dots) from eight iterations. Line charts on the right show rate of change in likelihood value for different migration edges (m) with eight bootstrap replicates.

[image: Supplementary Figure 13]
Figure S13. Introgression from HG2 to HG3, from HG2 to HG5 and from HG3 to HG6 on eight chromosomes (Chr3-Chr10) using HG1 as P1. 
The proportion of introgressed regions across the whole chromosome in parentheses.
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