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[bookmark: _Hlk4076567][bookmark: OLE_LINK273][bookmark: OLE_LINK274][bookmark: OLE_LINK135]Fig. S1 Genetic diversity and genetic relationship of 263 peach accessions. (A) Distribution of variants and genetic diversity of 263 peach accessions. The outer track represents eight chromosomes of the peach genome, and Pp09 indicates scaffolds that cannot be anchored on the eight chromosomes. The eight inner tracks depict (from the outside inward): SNP distribution, small indel (1-6 bp) distribution, large SV distribution, Prunus mira population nucleotide diversity (π), landrace population nucleotide diversity (π), large-effect SNP distribution, P. mira private SNPs, and landrace private SNPs. The circos plot in SVG format is available at figshare (https://figshare.com/articles/figure/Distribution_of_variants_and_genetic_diversity_of_263_peach_accessions_/13182422). (B) Neighbor-joining tree based on SNPs with minor allele frequency > 0.01. The layer rings indicate the group name of each clade. YG, Yun-gui Plateau. NW, Northwest China. NP, North Plain China. YT, Yangtze River Middle and Backward. NE, Northeast China. TB, Tibet plateau. ST, South China Sub-tropical. OR, ornamental accessions. WEM, wild relatives except P. mira. 
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[bookmark: OLE_LINK30][bookmark: OLE_LINK158][bookmark: OLE_LINK159]Fig. S2 Genetic relationship and population structure of 263 peach accessions. (A) Cross-validation error estimation by increasing K from 1 to 10. (B) Zooming in the cross-validation error from K=4 to K=9. The cross-validation error showed a nadir at K=7 (red arrow), suggesting seven clusters as the optimal option. (C) Geographic regions of seven ecotypes of peach. Different ecotypes were represented by distinct colors. (D) Neighbor-joining tree of 263 peach accessions. Accessions showing discrepancies between geographical characterization and phylogenetic clustering are highlighted in red. The sample ID format is consistent with that in Table S1. “pop” and “id” were the abbreviation of “popu” and “sample”, respectively. (E) Population structure of peach accessions with K from 2 to 8. The y-axis indicates subgroup memberships, and the x-axis indicates the peach accessions. The orders and positions of these accessions on the x-axis are consistent with those for the neighbor-joining tree. ow indicates the wild relatives excluding P. mira and ornamental accessions. (F) PCA plot of the second and third components of 263 accessions. The inset shows PCA plot of the first and second components. TB, NW, and YG groups were marked using black circles. (G) Multidimensional scaling (MDS) plot for the pairwise FST matrix of the seven groups. The Euclidean distances between each pair of groups represent the corresponding FST values, which were calculated using R stats packages based on pairwise FST. The nucleotide diversity for each group was calculated using VCFtools. The size of data points and the corresponding numbers indicate the nucleotide diversity π (10-3) of each group. (H) Heatmap of the pairwise FST values among the seven groups.
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Fig. S3 Over-represented Gene Ontology (GO) terms and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathways in genes under selection in the seven peach groups. The P values for GO terms and KEGG pathway were corrected using Bonferroni and QVALUE adjustment, respectively. (A) YG group. (B) NW group. (C) NP group. (D) YT group. (E) NE group. (F) TB group. (G) ST group. 
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Fig. S4 Pattern of correlations among different climate variables. Different colors indicate Pearson correlation coefficients.
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[bookmark: OLE_LINK133][bookmark: OLE_LINK134][bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK91][bookmark: OLE_LINK92]Fig. S5 Genome-wide associations for temperature- and precipitation-related traits. (A) Correlation of temperature-related climate variables. Different colors indicate Pearson correlation coefficients. (B) Circular Manhattan plots of the GWEAS for nine temperature-related environmental variables. The outer track represents eight chromosomes of peach genome. The inner order is (from the outside inward): annual mean temperature, mean temperature from Feb. to Apr., frost free days, winter accumulated chill, winter mean temperature, autumn mean temperature, summer mean temperature, spring mean temperature, and altitude. The Bonferroni significance threshold (1.09×10-8) is indicated by blue horizontal dashed lines. Strongly associated regions are pointed by blue arrows. The circos plot in SVG format is available at figshare (https://figshare.com/articles/figure/Circos_Manhattan_plot_for_GWEAS_in_peach_temperature/13168163). (C) Correlation of precipitation-related climate variables. Different colors indicate Pearson correlation coefficients. (D) Circular Manhattan plots of the GWEAS for seven precipitation-related environmental variables. The outer track represents eight chromosomes of peach genome. The order is (from the outside inward): length of the growing season, aridity index, annual mean precipitation, winter mean precipitation, autumn mean precipitation, summer mean precipitation, and spring mean precipitation. The Bonferroni significance threshold (1.09 × 10-8) is indicated by blue horizontal dashed lines. Strongly associated hotspot regions are pointed by blue arrows. Hotspots indicate association regions identified in at least five GWEAS. The circos plot in SVG format is available at figshare (https://figshare.com/articles/figure/Circos_Manhattan_plot_for_GWEAS_in_peach_precipitation/13168172).
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Fig. S6 Unique and shared genes between GWEAS and candidate selective regions (CSRs). 
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[bookmark: OLE_LINK136][bookmark: OLE_LINK137]Fig. S7 Comparison of the adaptive traits between accessions from low and high altitudes. (A) Red new shoot color under natural condition on the Tiber Plateau. (B) Branch colors and lenticel density of high and low altitude accessions. (C) Epigeal germination of accession in the TB group. The white arrow indicates cotyledon. (D) The long lifespan accession in the TB group (Prunus mira). The diameter was measured to be 2.1 m.
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Fig. S8 (A) Stoma in wild type and PpEPF1 over-expression line. (B) Stoma density in wild type and PpEPF1 overexpression lines. ** indicates P < 0.01.
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Fig. S9 (A) Distribution of first bloom date for 89 peach accessions used in GWAS. (B) Distribution of advance of bloom date (ABD) for 89 peach accessions used in GWAS.
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