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Tab. S 1. Overview of climate variables that were used to characterize the donor population of
environments as well as the current and future target population of environments.

Variable Measure

lat Latitude (°)
tavg Average monthly mean temperature for months May - Sep (°C)
tmin Average monthly minimum temperature for months May - Sep (°C)
tmax Average monthly maximum temperature for months May - Sep (°C)
sCHU_May2MidSep Sum of daily Crop Heat Units from May - mid Sep
sCHU_Month Monthly sum of Crop Heat Units for months May - Sep
prec Average monthly precipitation for months May - Sep (mm)
srad Average monthly solar radiation for months May - Sep (M J m�2)⇤
vapr Average monthly vapour pressure for months May - Sep (kPa)⇤
wind Average monthly wind speed for months May - Sep (m s�1)⇤
BIO1_May2Sep Seasonal mean temperature (mean of tavg for months May - Sep)
BIO2_May2Sep Mean diurnal range (mean of tmax - tmin for months May - Sep)
BIO3_May2Sep Isothermality (BIO2_May2Sep / BIO7_May2Sep) * 100)
BIO4_May2Sep Temperature seasonality (standard deviation of tavg * 100 for months May - Sep)
BIO5 tmax of warmest month
BIO6_May2Sep tmin of coldes month for months May - Sep
BIO7_May2Sep Temperature seasonal range (BIO5 - BIO6_May2Sep)
BIO8_May2Sep tavg of wettest month for months May - Sep
BIO9_May2Sep tavg of driest month for months May - Sep
BIO10_May2Sep tavg of warmest month for months May - Sep
BIO11_May2Sep tavg of coldest month for months May - Sep
BIO12_May2Sep Seasonal precipitation (sum of prec for months May - Sep)
BIO13_May2Sep prec of wettest month for months May - Sep
BIO14_May2Sep prec of driest month for months May - Sep
BIO15_May2Sep Precipitation seasonality (Coe�cient of variation of prec for months May - Sep)
BIO18_May2Sep prec of warmest month for months May - Sep
BIO19_May2Sep prec of coldest month for months May - Sep

Note: BIO16 and BIO17 (prec of wettest quarter and prec of driest quarter) were not assessed for the 5-month soybean
cropping season. BIO13_May2Sep and BIO14_May2Sep provide the equivalent at a monthly resolution.
⇤For these variables only estimates for the current climate were available.
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Tab. S 2. Overview of gene function for genes listed in Tab. 1.
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Tab. S 3. Expected heterozygosity in the USDA Soybean Germplasm collection and several
subcollections. Subcollections according to Nelson et al. (2011).

Subcollection Hexp

Complete USDA collection 0.3156362
G. soja collection 0.2861149
Introduced G. max collection 0.2980931
Old US cultivars collection 0.3084224

Tab. S 4. Overview of the explored core sampling strategies.

Core sampling strategy

No stratification Core sampling is performed without any grouping

Classic stratification Core sampling is performed in three groups:
1.1 MG’s 000 - 0
1.2 MG I
1.3 MG’s II - X
2. Final core is compiled (merged) from MG group cores 1.1 - 1.3

2-fold pseudo-stratification 1. sampling within MGs 000 - 0
2. sampling within MGs 000 - X while fixing results from 1st

3-fold pseudo-stratification 1. sampling within MGs 000 - 0
2. sampling within MGs 000 - I while fixing results from 1.
3. sampling within MGs 000 - X while fixing results from 2.
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Tab. S 5. Selected phenotypic properties of CCs sampled with random seeds. No significant
di�erences between groups were observed (p-value < 0.05).

Group N Yield
[Mg/ha]

Var Seedweight
[cg/seed]

Var Protein
[%]

Var Oil
[%]

Var

10% core 366 2.262 0.547 14.67 13.36 43.18 6.88 18.53 3.30
R10.1 2.265 0.546 14.70 14.08 43.09 7.42 18.58 3.30
R10.2 2.247 0.542 14.52 13.38 43.14 7.42 18.54 3.53
R10.3 2.240 0.549 14.53 12.95 43.08 7.85 18.58 3.36
R10.4 2.265 0.518 14.51 13.22 43.13 7.82 18.59 3.48
R10.5 2.259 0.536 14.67 13.99 43.11 7.47 18.56 3.38
5% core 183 2.149 0.578 13.96 16.25 43.30 10.05 18.21 4.77
R5.1 2.156 0.625 13.90 17.35 43.48 9.46 18.09 5.19
R5.2 2.168 0.610 13.92 15.96 43.53 8.69 18.20 4.83
R5.3 2.138 0.579 13.93 15.49 43.23 10.98 18.27 4.58
R5.4 2.147 0.602 14.06 16.51 43.32 9.45 18.22 4.80
R5.5 2.103 0.587 13.72 16.66 43.34 9.74 18.20 5.10
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Fig. S 1. Collection site frequency spectrum summarizing the distribution of the number of G. max
accessions that are recorded to have been collected at the same site (i.e. identical georeference) in
the USDA Soybean Germplasm Collection. Red bars indicate collection sites that were identified
as ambiguous, supposedly due to pooling of accessions from large areas into one georeference etc.
Those were excluded from the subsequent environmental analysis. Examples of ambiguous sites of
origin and excluded germplasm include 619 accessions form the Japanese regions Kanto and Tosan,
277 accessions from the Japanese region of Tohoku, 255 accessions from the Russian region of
Primorsky and 116 accessions from the historic entity of Manchuria as well as further material of
similarly unspecific origin. Early maturing accessions (MG 000 - I) from these sites were however
reintroduced into the precore and thus considered for the final core solutions.
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Fig. S 2. Correlations among environmental variables describing Asian collection sites of G. max
accessions. Strength and direction of correlation is indicated by the colour key. Non-significant
relationships (p > 0.05) are indicated by black crosses.
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Fig. S 3. Correlations among environmental variables describing current European soybean growing
environments. Strength and direction of correlation is indicated by the colour key. Non-significant
relationships (p > 0.05) are indicated by black crosses.
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Fig. S 4. Correlations among environmental variables describing European soybean growing en-
vironments in 2070. Strength and direction of correlation is indicated by the colour key. Non-
significant relationships (p > 0.05) are indicated by black crosses.
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Fig. S 6. Quality of representation of original environmental variables characterizing Asian G. max
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Fig. S 7. Distribution of Central (diamonds) and South (triangles) European soybean growing
environments along the first two components of a PCA performed with environmental data charac-
terizing the target population of environments. Colouring of sites was done according to the sum of
Crop Heat Units for the approximate soybean season from May to mid September as a site specific
estimate of available temperatures. Arrows indicate the projected change of conditions until 2070.
Scopes of Central European scenarios (today and in 2070) are indicated with polygons.
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summed precipitation for the approximate soybean season from May to mid September. Arrows
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Fig. S 9. Correlation circle for the first two components of the PCA with environmental data
characterizing European soybean growing environments. The correlation of a given variable with
the first component can be read o� from the x-axis and for the second component from the y-axis,
respectively.
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Fig. S 11. Violin / box plots of Asian georeferenced G. max accessions of di�erent maturity groups
and the respective sum of Crop Heat Units from May to mid September for the respective collection
sites. The black line indicates the mean sum of CHUs within MGs and "n" gives the number of
accessions for which MG and georeference / environmental data was available.
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Fig. S 12. Pattern of di�erentiation between precore and non-candidate accessions along chromo-
somes as estimated with BAYPASS. Labels indicate genes, gene models and transcription factors
that are related to abiotic adaptation and which were located within significantly di�erentiated
regions (dotted horizontal line indicates the POD 99% quantile of XtX values). Rug indicates
positions of published genes as deposited in www.soybase.org.
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Fig. S 13. Pattern of di�erentiation between precore and non-candidate accessions along chromo-
somes as estimated with BAYPASS. Labels indicate genes, gene models and transcription factors
that are related to abiotic adaptation and which were located within significantly di�erentiated
regions (dotted horizontal line indicates the POD 99% quantile of XtX values). Rug indicates
positions of published genes as deposited in www.soybase.org.

16



●

●

●

●
●

●
●

●
●●●●●●

●

●

●

●

●

●●

●●

●

●●

●

●●

●

●●

●
●

●
●●
●●●●●

●

●
●
●●●●●

●

●●

●

●

●●

●●

●

●
●

●

●

●

●

●●

●

●●

●

●

●

●
●

●

●

●
●●

●

●

●

●

●●●●●●

●
●

●

●

●

●

●

●
●
●

●

●●
●●

●●

●

●●
●

●

●

●

●
●

●

●

●

●

●

●

●
●
●

●

●

●●
●●

●●

●●●●

●
●

●●

●●●

●●●

●

●

●
●●●●

●

●●
●

●

●

●
●●●

●

●●●●●●●

●

●●●●●●
●

●●

●
●

●

●●●

●●●

●

●

●

●

●

●●●●●●●●●●●●●●●●●●
●●●●●
●●●●●
●
●●●●●

●●

●●
●

●

●
●

●

●

●
●

●●●●

●
●●

●

●
●
●
●●

●

●

●

●

●
●
●●

●

●●●

●

●●
●

●●

●●

●

●

●

●
●●●●

●

●●
●
●●●●
●●●●●
●●●●●●
●●●●●●
●●●●●
●

●

●
●

●

●

●

●

●
●

●

●

●
●●

●

●●●
●●

●

●●●

●●●●●
●
●

●●
●●●
●●●●●

●
●

●●

●

●●●
●●●

●●●

●
●

●●

●

●

●●

●●
●

●

●

●●

●

●

●

●

●●●
●

●

●

●

●

●

●

●

●
●
●●●●●
●
●●●

●
●

●
●

●
●●

●
●●
●●●

●

●
●

●

●

●●

●●●●

●

●

●

●●
●●●●●●●
●●●●●
●●
●
●
●●●●
●●●●●●●
●●●●●
●
●●
●

●

●

●
●

●●

●

●●

●

●

●

●

●●
●
●●

●●●

●

●●●●●●●●

●

●
●●●●

●●

●
●●●
●●●●
●

●
●

●
●

●●●
●
●

●

●

●

●
●
●●

●

●

●●●●

●

●●

●

●

●
●
●●●

●

●●

●

●

●

●
●

●

●

●●

●

●

●
●

●●●●●

●●●●

●

●

●●
●●●
●
●

●

●●●●●
●●
●●●●●●

●
●
●

●●

●

●

●

●

●●

●

●

●

●

●●

●●

●

●

●

●

●

●
●

●

●

●

●

●

●●
●

●

●

●
●

●●

●

●●●●●●

●●●●●

●
●●●
●
●●
●

●●●
●
●
●●
●●●●●●
●
●●●●●●
●●●●●●
●
●
●●●●

●●●

●●●●●●●●●●
●
●
●●●●●●●

●

● ●●●
●●●●●

●●

●
●

●
●●
●

●●●●●

●

●
●●●
●
●●●●
●

●
●

●

●

●●

●

●

●

●●

●

●

●
●
●●

●

●
●

●●●
●

●

●

●

●

●●●●
●●●●

●●

●

●

●

●
●

●●●●

●●

●●

●●●●

●●

●

●

●

●

●

●

●

●

●●

●●●

●
●●

●●●

●

●

●●●

●

●

●
●

●

●

●
●

●

●

●●●●

●●●

●●

●

●●

●●●●

●●
●

●●●●●

●

●●●●●●●●●●●●●

●

●●

●●●
●●●

●●●●●●●
●
●●

●●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●●

●●
●

●

●

●

●

●

●

●

●

●

●

●●

●●

●●

●

●

●

●

●

●

●
●
●●
●

●

●●
●

●

●

●●
●

●●

●

●

●

●●

●●●●

●

●

●

●●●●

●

●

●●
●●

●●●●●●●
●

●

●●●●
●●●●●●

●●●●●●●●●●●●

●●

●●

●

●

●

●
●

●●●●●

●
●●●●

●
●

●
●

●

●●●
●●

●

●●

●●

●
●

●●●
●●
●●
●●●
●

●

●●●●●●●●

●

●●●●●
●●●●●●●●●●

●

●●●●●●●●●

●

●●●●
●
●●●●●●●●●●●●●●●●●●

●

●●●●●●

●

●●●

●●

●●●

●●
●

●●●●●●●●●
●
●●

●

●●
●
●

●

●●●
●
●
●
●
●
●

●

●
●

●

●●

●

●

●

●●

●

●●
●

●
●●
●
●●●●●●●

●
●●●

●

●
●
●●●●●●

●
●●
●
●●●●
●

●

●●●●
●●
●●●●
●

●
●

●
●●

●

●

●

●

●
●●●

●

●
●
●●
●●●●
●●●

●

●●

●

●●

●●

●●●●●
●

●●●●
●●●●●●●●●●●●●●●●
●●
●●●●
●
●●●
●
●
●●
●
●
●
●

●

●●
●●●●●
●●●●●●

●

●●
●●●●●●●●●●

●

●●●●●
●●●

●●
●●●●●●

●

●
●

●●●●
●
●

●

●●
●●●●●●
●●

●
●
●●

●

●●
●●

●

●●
●
●●
●●●
●●

●●●
●●●●●

●
●

●●
●●●●●●●

●
●

●●
●●●
●●●

●

●●

●
●

●

●
●●●
●

●

●

●●
●●

●●

●

●
●

●●●●

●

●●●●

●

●●●●●●

●

●●●

●

●

●
●●

●●●●●●●

●

●
●
●●

●

●

●

●

●●
●
●●●
●
●●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●●

●

●●

●

●●●●

●

●

●●

●

●

●

●

●

●●

●

●●●

0

5

10

15

0e+00 1e+07 2e+07 3e+07
Chromosome 11

Xt
X

●

●●

●

●
●

●

●●●●

●

●

●

●

●
●●●
●
●●●●

●

●●●●
●●

●

●
●
●

●

●●

●
●

●

●●

●

●

●●
●●●●●
●

●
●

●●●

●

●●●
●

●

●●●

●
●
●

●
●●

●

●●●●

●●

●●

●
●
●
●●●●
●
●●
●

●

●

●

●
●

●

●

●●
●●●
●
●
●

●

●●

●

●●

●

●
●

●
●

●

●●●

●

●●●
●

●●

●

●

●
●

●●

●

●●

●

●

●●
●

●

●

●●

●

●●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●
●●
●●

●
●

●

●

●

●

●

●●

●
●

●

●
●●

●
●

●

●

●
●●

●

●

●

●

●

●

●●●
●

●
●

●

●

●

●●

●●

●

●

●●
●●

●●
●
●

●

●

●●
●

●●●

●

●●

●

●●●

●

●

●

●●

●

●●●

●

●●

●

●

●●●●
●●

●
●
●
●●●
●

●

●
●
●●
●●●
●●●
●●
●●
●
●●
●●●●●
●
●
●●●●●●●
●
●
●●●●●
●●
●

●

●

●

●●●●●●●●●
●●
●●●●
●●
●●●●●●●●
●

●●●●●
●●●●●●●

●
●

●

●
●

●●●
●
●
●

●

●●●
●
●●
●
●
●●●●
●●
●
●

●●●●
●
●
●
●●
●●
●●●
●

●

●
●
●●●

●

●
●●●●●●●
●
●●●●●●

●

●
●
●●●
●●
●

●●●
●●

●●●

●
●

●

●

●
●
●

●

●

●●

●

●●

●●●●●●●●●

●●●●●
●●●
●●●●
●

●
●

●●●
●●
●●●

●

●
●

●●●
●●

●●
●●
●

●
●

●

●

●

●

●

●

●

●
●

●

●
●●●
●

●

●●
●
●
●
●●●
●

●

●
●
●●●

●●
●

●

●

●●●●

●

●
●
●●

●

●●●●●
●●●
●

●●
●●

●●

●
●●

●

●
●
●●

●
●

●

●
●
●
●●●
●●●
●

●

●

●●●

●
●●●●
●●●●
●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●
●●●●●●●
●
●
●●●●
●●

●

●●●●

●

●●
●●

●

●

●

●●

●

●

●
●
●

●

●

●

●●●●●●

●

●●●●●●
●
●

●●●●●
●
●●●●●
●

●

●

●

●●

●●●

●

●

●

●

●●

●
●

●●●●

●

●

●●

●

●●●

●

●

●

●

●

●

●●

●

●●

●

●
●

●

●

●●●

●

●

●

●

●

●●

●

●

●●

●

●●●●●

●

●

●●
●
●

●

●●●
●●●

●●●

●

●
●●

●

●

●

●●●

●

●
●

●

●

●

●
●
●●
●

●

●
●

●●

●
●

●

●●

●

●●●●

●

●●
●

●●
●
●●●●
●
●
●●

●

●
●●
●

●

●●
●●●●

●

●●●
●
●●●●
●
●

●

●●●●●●
●●●●
●
●
●●●
●

●

●

● ● ●

●
●
●

●

●

●●●●
●●

●●
●●●●●

●

● ●●●●●
●

●
●

●● ●●●●● ●● ●

●

●●●●●

●

● ●●●● ● ●● ● ●●●

●
●●●●

●
●
●
●

●

●●●
●

●
●
●●●●
●

●●●●●
●●
●

●

●
●●●●●●●
●●●●●●
●
●●
●●●●●●●
●●●●●●●●●●
●
●

●

●●●●●●●●
●●●

●

●●●●●●
●●●
●●●
●●●●●

●
●

●
●●●●●●●●●●●●

●●●●●
●●●●

●

●
●
●●●●●●
●●●●

●●

●●

●
●●●

●

●

●●

●●

●

●●●●●

●

●

●

●

●

●●●●

●
●
●

●

●

●●

●

●

●●

●●●

●
●●●

●

●

●
●

●

●

●

●

●

●
●

●●
●

●

●

●●
●●●●●●●●●●●●
●
●●●●●●●●●

●

●●●●●
●●●●●●●●

●

●●●

●

●●

●

●

●

●

●●
●
●

●

●●

●

●●●●
●

●

●●●●
●●●●

●

●

●●

●●●●●

●●

●●

●

●

●

●

●●
●
●
●
●

●
●

●
●

●

●●
●

●●
●
●●●

●

●

●●●

●

●●
●

●

●●●●●●●●●●●●
●

●

●●
●●●●
●●
●●

●
●●
●

●
●●

●

●
●

●

●

●
●

●●

●

●

●

●●

●

●

●

●●

●●●●●●●●●●●●

●●●
●

●

●●●●
●

●
●●●●●

●

●

●●

●●

●
●

●
●●●

●

●●

●●

●●●●

●

●●

●●

●●●●●●●●
●●●
●●●

●

●
●●

●●
●●

●

●

●
●●

●
●
●
●●
●

●
●●●
●●
●

●

●

●●●
●

●
●●●●

●

●

●●

●

●●●
●

●

●●

●
●
●

●

●

●●

●●

●

●

●●
●
●●
●

●●

●

●
●
●●

●

●

●●

●

●

●●

●

●

●●●

●

●●

●

●●

●
●
●●

●

●
●

●

●

●
●

●
●●

●

●

●●
●●

●

●
●

●

●●

●

●

●

●

●

GmWRKY16

0

5

10

15

0e+00 1e+07 2e+07 3e+07 4e+07
Chromosome 12

Xt
X

●●

●

●

●

●

●

●

●

●

●
●

●

●●

●

●●

●●

●

●●

●●

●

●●

●

●

●

●

●●

●
●

●●

●

●●

●

●●

●

●

●

●●●

●

●

●

●

●●

●

●

●

●●●

●●

●●

●
●

●

●

●●

●
●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●●●

●

●

●

●

●

●●

●●
●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●
●

●
●

●●

●
●

●

●

●

●

●

●●

●

●●●●●●
●

●

●●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●●

●
●
●

●

●
●
●
●
●●

●●

●●

●●
●●
●●●●●
●

●

●
●

●

●●●

●

●

●

●

●
●

●
●●

●●●
●

●●●●●●●●

●

●

●●●●
●●●
●●
●
●

●●●

●●

●

●

●

●●

●

●●●

●

●

●●

●

●●

●
●

●
●

●
●●

●

●

●

●
●
●

●

●

●
●
●

●

●

●

●●●●
●
●●●●●●

●

●●

●

●

●
●

●

●
●

●

●●●●
●

●

●

●
●

●

●

●●

●●

●
●
●

●

●

●

●●
●●

●

●●

●

●●●
●
●
●

●

●

●
●
●
●

●

●
●

●

●

●

●

●

●●

●

●
●●
●●●
●
●
●

●

●●●

●

●●●●●

●●
●●
●
●
●
●

●
●

●●
●●●●●●

●●●●●

●

●

●
●

●
●
●

●

●●●●
●●

●●
●●●●

●
●

●●

●

●●●●●

●
●●●
●●

●

●

●●●●●

●●

●

●

●

●
●●

●●●●

●
●

●●●
●
●●●●●●
●

●

●●

●

●●

●

●●

●

●●
●●●

●

●●●●●●●●●
●
●

●●●●●●

●

●

●

●

●●

●

●●●

●●

●

●

●

●

●

●

●

●
●●●●●
●●

●

●

●

●

●●●●●
●

●●●●

●

●●●

●●●●●●●

●

●●●●●●●●●●●●●●●

●

●●●●

●

●●●●
●

●●●●●●●

●

●●

●

●

●

●
●
●

●

●
●
●
●
●

●

●

●

●
●
●

●

●●●

●

●

●

●

●

●

●

●

●

●●●●

●

●

●

●
●

●●

●

●●

●●●●●●●
●●

●

●●
●●●●●

●

●

●

●

●

●●

●

●

●●
●
●

●

●

●

●
●

●
●
●

●●
●●●

●
●●●

●●●●●
●●●●●
●
●●●●●
●
●●●●
●●●●●●●●●●●
●
●
●

●
●
●●

●●
●

●

●●●

●●
●●●●
●

●●●●

●
●●●●●
●●●●●●●
●●●●

●●●●●●●●●●●●●●●●●●●
●

●
●●●●

●
●●

●

●●●●●
●●
●

●
●●
●●●

●

●●●●
●●
●
●

●
●
●

●

●
●●●●
●
●
●

●

●●

●●●●

●●●●

●●●

●●●●●●

●
●●●●

●●●●●

●
●
●
●●
●
●●●●
●●●●●●●●
●
●●

●●
●●
●●
●
●●●

●●●●
●●

●

●

●●●

●

●
●

●

●

●
●
●●●●●●

●●●

●●
●

●

●

●
●

●

●●●
●●●

●

●

●●

●●

●

●

●

●●

●

●

●●

●

●

●●

●

●

●

●

●●

●

●

●

●●●

●●

●●●

●

●

●

●●●●

●

●●
●

●

●

●
●
●
●

●

●●

●

●

●

●

●
●

●

●
●●

●

●
●
●●●●
●

●

●
●●●●●●

●

●●

●

●●●●

●

●

●

●●

●

●●

●●●●●●

●

●

●

●●●●●●●●●

●●

●●●
●●

●

●

●

●
●
●
●●●●

●

●●●●●●●●●●
●●●●●●●●
●
●

●

●

●●●
●●●●
●●●●●●●●
●●

●

●

●
●
●●●●●

●●

●
●
●
●
●
●

●●●
●●

●
●

●

●●●

●●

●
●●
●●●●

●●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●
●

●

●●●

●
●

●

●
●

●

●

●

●

●

●

●●●●●●

●●

●
●

●●
●

●

●
●●●
●

●●

●
●●●

●

●
●●●
●●●●●
●●
●

●

●
●

●

●●●
●●
●●

●
●

●

●

●
●●●●

●

●

●●

●

●

●

●

●

●

●

●

●●

●●●●

●
●●

●

●

●●

●

●
●

●●
●

●
●

●●
●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●●

●
●

●

●●●

●
●

●

●

●

●

●

●●●●●

●

●

●
●●

●

●
●

●●

●

●

●●●

●

●
●●●

●

●●

●

●
●
●●

●

●

●
●

●

●●●●

●

●

●
●
●

●

●

●

●

●

●

●

●

●
●

●

●●

●
●

●

●

●●

●●

●

●
●●

●

●

●

●

●

●

●

●

●●
●
●●

●

●

●●

●
●●●

●

●
●●

●

●

●●

●●
●

●●

●●

●

●

●●
●

●

●
●

●

●
●

●●●

●●●

●●

●●

●

●

●

●
●

●

●

●

●

●

●

●

●●
●●●●

●

●

●
●

●

●

●

●

●●●●

●

●

●
●

●●

●

●

●

●

●

●

●

●

●

●●

●●

●

●

●

●

●●
●●●●●●●

●

●

●

●

●

●

●
●

●

●

●●●●
●●

●
●

●

●
●

●●

●

●
●

●

●
●●

●

●●●
●

●

●
●●

●

●
●
●

●

●●
●

●

●

●

●

●

●●

●●

●

●

●

●

●●

●

●

●

●

●

●
●

●

●●

●●

●

●

●

●●●●
●

●

●●
●●

●●

●●

●
●
●
●
●●

●

●

●●●

●

●

●

●

●

●●

●●

●

●●●●●
●●●●●●

●

●●●●●

●
●

●●●●●
●●
●●

●

●●●
●

●●●●

●

●
●●
●
●
●●●●●●●●
●
●
●
●
●●●

●

●●

●

●
●

●

●

●

●●●
●
●
●

●

●●
●
●

●●

●

●●●●●●●

●●●

●

●
●

●●
●●●●●

●

●●●
●
●

●●●

●●●●●●●

●

●

●

●

●

●●●

●

●

●

●●

●

●●

●

●

●
●
●●
●

●

●

●●
●
●
●●●●
●
●
●
●●

●●●

●

●●●

●

●●●●●●●●
●●●
●●
●

●

●

●

●●●
●
●●●●●
●●
●●
●
●●
●●
●●●●●
●●●●●●●●
●
●●●●●●●●●
●●●●●●●
●●●●●
●
●●●●●●●●
●

●

●

●

●

●

●●

●
●●●
●●●
●
●

●

●

●●●●
●●
●●
●●●●●●●
●
●
●●●●●●●●●●●
●●●●●
●●●●●●●●
●
●●
●●
●●●
●●●
●●●

●

●●
●
●●
●●●●●●
●
●●
●●

●

●
●
●
●●
●
●●●●

●●●●●●
●
●
●●●●●
●●●●●●●●●●●●
●●●

●

●●●●●●●●●

●
●●

●

●●●
●
●●●
●
●
●
●●●
●●
●
●
●
●
●●●●●●

●
●
●●●●
●●

●

●●●●●●●●●●●●

●

●●●●●●●●●
●
●●

●

●
●●●
●●

●

●

●

●

●●●

●

●

●

●

●

●●●●
●
●
●●●●●
●
●
●
●●
●
●
●●●●
●●
●

●●●

●●●

●

●

●●

●

●

●●●●

●
●●●●●●

●

●

●

●●●
●
●●

●●
●●

●

●

●

●
●●

●●

●

●●●●

●●

●

●●

●●●

●●●

●

●●●
●

●●●●●●●●
●

●
●●

●●●

●
●
●

●

●

●

●●

●

●

●

●●●
●
●●
●

●

●

●

●

●

●

●

●

●
●●

●

●

●●

●

●●
●●
●●●●●

●

●
●●
●

●
●●
●
●●
●
●●

●●●●●●●

●●●●

●●●●●●
●●
●

●

●

●

●

●

●
●
●●●
●

●●●●
●
●
●
●

●
●●
●

●●●
●●●●●●

●

●●●●
●●
●

●
●

●

●

●

●

●
●

●
●

●●

●●
●
●

●●●●●●●●●●●●

●

●

●●
●

●●●
●

●●●
●
●

●

●●●

●●
●

●

●

●●●●●●●
●●●
●●
●
●●●●●
●●●●
●
●

●●●●●●●●●●
●

●

●

●

●●

●
●
●●●
●
●

●
●

●
●●●

●

●

●
●
●

●

●

●

●●●●●

●

●●

●
●

●●

●

●
●
●●●●●●●●

●●

●●●●●●●●●
●
●

●

●●●

●

●

●
●●●●●
●●●●
●●
●

●

●

●

●●●●
●●●●●●●
●●●
●

GmRFP1
GSTL5

GmMYB173

0

5

10

15

0e+00 1e+07 2e+07 3e+07 4e+07
Chromosome 13

Xt
X

●

●

●

●

●

●●

●

●●

●

●●●

●

●

●

●

●

●

●

●

●

●

●●
●
●●

●

●

●●●

●

●

●

●

●

●●

●

●

●

●
●

●

●●●

●

●

●

●
●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●●●

●●

●

●

●

●

●

●●

●

●

●

●

●

●
●

●●

●

●

●

●

●

●●

●
●

●

●

●

●
●

●●●●

●

●●
●●
●

●

●

●
●●

●

●

●

●

●

●

●
●

●

●●
●
●

●●

●

●

●

●

●
●

●
●●
●

●●●

●●●

●●

●

●

●

●●●●

●●●

●
●
●
●
●

●

●●●

●

●●●
●●●
●●●
●

●

●●

●●●●●●●●

●

●
●
●
●

●

●●

●

●●

●

●●

●

●

●

●

●

●●
●

●

●●

●
●
●●
●●

●

●●

●

●

●

●

●

●

●

●

●
●
●●

●

●●●●
●
●
●
●●●●●●
●

●

●
●

●

●

●●

●●

●

●

●
●

●

●●

●

●

●●
●

●

●

●

●

●

●

●●●

●

●

●
●
●●
●
●●

●

●

●

●●

●●

●

●

●

●

●

●

●
●

●●●●●

●

●

●
●

●

●

●

●

●●

●

●

●

●

●
●

●●
●
●

●
●
●

●●●

●●
●●●
●

●
●

●●

●

●
●

●

●

●

●

●

●

●

●●

●●

●●

●●

●

●

●

●

●●

●

●

●

●

●

●

●●●

●
●

●

●

●
●

●

●

●

●
●
●

●

●

●

●

●
●
●

●

●

●
●●●●

●
●
●●
●
●

●

●

●

●

●

●

●
●●

●●●●

●●●
●
●
●●●●●
●●●●●●●

●

●

●

●
●●

●●

●●
●

●

●
●

●●
●

●

●

●

●●
●
●
●

●

●●
●
●●●●
●●●●●

●

●●●

●●●

●●●

●
●●

●●●●●●

●

●●●●

●

●

●
●
●

●●
●
●
●
●

●

●

●

●

●
●
●

●

●●●

●

●

●
●●●
●
●●
●
●

●

●

●

●
●

●

●●●

●●●●●

●
●●●●●

●●
●●
●●●●●●●●

●

●●

●

●

●●

●

●●●

●

●

●●

●

●

●●●
●●
●●●
●●●

●
●●

●

●

●

●●

●

●

●

●

●
●●●

●

●

●●
●●
●
●

●

●●

●

●●●

●●

●

●●●
●
●
●●

●

●

●

●

●●
●●●
●●●●
●
●●

●●

●●●

●●●
●
●

●

●●●●●●●●

●●●●●●●

●

●●

●●
●●

●
●

●

●

●

●

●
●

●

●●

●●

●●●
●
●●●●●●

●

●●●●●

●

●
●

●

●

●

●
●

●●
●
●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●
●
●

●●●●●●

●●

●

●●●
●●●●●
●
●
●●
●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●
●●●●●●●●●
●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●

●●●

●●●

●●

●●●●●●●
●
●

●

●●●●
●●●●

●●●●●
●
●
●
●
●

●

●

●

●●

●

●●●
●

●●●●

●

●

●

●

●

●●●●●●●●●●●
●
●

●
●

●●

●

●
●

●
●
●
●●●●●●

●

●

●

●

●

●

●

●●●

●

●●●●●●●●●●●●●
●●●●●●●●●●●●●●

●

●
●●●
●●●
●
●
●
●●●
●
●
●
●●●
●
●

●●

●
●
●●●●●●
●

●

●●●●
●

●●●● ●●●●

●

●

●

●●
●
●●

●
●●●●●

●

●

●
●●●
●●
●●
●
●●
●
●
●●●
●
●●●

●

●●●
●●

●●

●

●

●
●●

●
●●
●

●

●●●
●
●

●
●
●
● ●

●

●

●

●●
●

●●

● ●●●●

●

●
●
●

●
●●

●
●

●●●●●

●●●

●

●
●
●●

●

●●●
●

●

●

●
●●

●
●●●●
●
●
●

●

●●
●
●●

●

●
●

●
●
●
●

●

●

●

●

●

●●

●

●●●●●
●
●●●●●●●●

●
●●●●
●
●●●●
●
●

●
●●
●

●

●●●●●
●
●●●●

●

●

●

●●●
●●●●●●●●●●●●●●●●●

●●●
●
●
●●

●

●●
●●
●●●●
●●
●

●
●

●
●●
●●●●●●
●●●●
●
●
●●
●
●
●
●●●
●●●●●●
●●●●●
●
●

●●●●●●
●
●●●●●●●●
●●●●●●●
●●●●●●●●●
●
●●●
●
●●●●●●
●●●
●●●●●●
●
●●●●
●●
●
●

●

●

●●●

●

●

●
●

●

●
●

●●●●●●
●
●

●

●

●
●●●●●
●

●

●●

●

●●●●●●
●

●
●

●●

●●●

●●●
●
●●
●●
●

●●●●●●●●●
●●

●

●

●●

●

●

●

●

●

●●

●

●

●

●●

●

●

●

●●
●
●●●
●●
●
●

●

●

●●

●

●

●●●

●●

●●
●●●

●

●

●

●

●●

●
●

●

●●
●●●

●

●●

●●
●

●

●●●
●●●●●●
●
●●●●
●●●●●●
●●●●●●●
●●
●●●●●●
●
●

●
●

●

●

●

●
●●

●

●

●●
●
●

●

●
●

●

●●
●
●
●
●

●
●

●

●
●

●●●
●

●

●●●
●●●●
●●●

●
●●

●

●●
●●●●

●

●

●●●

●

●

●●

●●

●

●

●●

●●●
●
●

●

●●●●

●●

●

●●●●●
●

●●●●●●●●●

●

●●●●●●●●

●

●●●●●●●●●●●●●●
●
●
●

●

●

●
●
●
●
●●●
●●

●

●

●

●

●

●
●
●

●

●

●
●

●

●

●●
●

●
●●●●●

●
●●
●
●●
●

●

●●●●
●●

●

●●

●●●
●●●●

●●

●
●

●
●

●

●

●

●●

●

●

●●

●
●●

●●

●
●
●

●

●

●

●

0

5

10

15

0e+00 1e+07 2e+07 3e+07 4e+07 5e+07
Chromosome 14

Xt
X

●●

●
●●

●●

●

●●
●
●●

●

●

●●
●
●

●●

●

●●

●

●

●●
●

●

●

●●●

●
●
●●
●
●●●●
●
●●●

●●

●●●●

●●●●●
●

●●●●

●

●

●

●

●●●

●
●
●
●●
●

●

●

●●

●●

●●

●
●●

●

●●

●

●●

●●

●●●
●●●
●●●●●●

●

●
●

●

●●●●●●●●●●
●●●●
●●

●●●●●●●

●●
●●●●●

●
●
●●●●
●

●

●

●

●●●
●
●●●
●
●●●●●
●●
●

●

●
●●
●●
●
●

●
●

●
●●●
●●

●

●●●●
●

●
●
●●●●●●●●●●●●●●
●●●●●●●●●
●●●●●●
●●●●●
●●

●●
●●●●●●●
●●●

●
●

●●●

●

●

●

●
●

●

●
●

●●●●

●

●

●

●

●●
●●

●

●

●

●●●●●●●

●
●
●

●

●

●

●●●●

●
●
●●●●●●●
●●●

●

●

●

●

●

●●

●
●

●

●●

●●

●●

●●●●●
●●
●

●
●
●
●●●●●
●

●

●●●●●●●●●
●●
●●●●●●

●

●

●

●●●
●
●
●●●●
●●●●●●●
●
●

●

●
●

●

●

●

●●

●●●●●●

●●

●

●

●
●

●

●●●

●●●

●●

●
●●●●●
●●●

●

●
●●●●●●●●●●

●

●●

●●

●
●

●

●

●

●
●

●

●

●

●●●●
●●

●

●

●

●●

●

●

●

●
●

●

●

●

●

●

●

●

●

●●

●
●

●

●●

●

●

●

●●

●

●

●

●

●

●

●●

●

●

●●
●

●

●

●

●

●

●●

●●●●●●●●●●

●

●

●●●●●
●
●●

●
●

●●
●
●●●●●●●●●
●●

●

●●●
●
●●●

●

●
●

●
●●

●●●●●

●

●●●
●●
●

●

●

●

●

●●
●

●

●
●●●

●

●

●

●
●
●

●

●

●●
●
●●
●●●●●

●

●●●●
●●●●●

●

●●●●●●●●●
●●●●●●●

●

●
●

●

●

●

●
●
●●
●

●

●●●●●●●●●

●●

●
●

●

●●●

●●

●●

●

●

●

●
●
●●
●●
●●●●●
●

●

●●●

●

●●●●●●●●●
●●●
●
●

●●●●●

●●●●●
●●●
●
●●●●
●
●

●●
●
●●●

●

●●●
●
●●
●
●●
●
●●●
●
●

●●●

●●●●●
●●●
●●●●

●●
●
●
●
●●

●

●●

●

●●
●
●

●●

●

●

●
●
●

●
●●
●
●●●●

●

●

●

●

●●
●●●

●

●

●

●

●

●
●

●

●
●

●

●●●

●●●●●●●●●●●●●

●●●●
●

●

●

●

●

●
●

●

●●●

●●

●

●●

●
●

●
●●

●

●

●●

●

●●
●

●●●

●●
●

●●
●

●

●

●

●

●●

●

●

●

●●
●
●●●●

●●●
●●●
●

●●
●

●

●●

●
●

●
●

●

●

●●

●

●●●

●

●

●●
●●

●●●

●

●●

●

●●●●●●

●●

●●
●

●

●●

●

●●

●

●

●

●●●●
●
●

●
●●

●

●

●

●●

●●
●

●

●●●●●●●●

●●●

●

●
●●
●

●

●●

●●

●
●
●

●

●

●

●●●

●●

●

●●
●●

●●●

●●●
●
●
●

●

●

●●

●●

●

●

●●

●

●

●

●●●●●

●

●●●
●

●●●●●

●

●●●
●●

●●●●
●

●

●

●

●

●

●●●●●●

●●

●

●

●

●

●

●●

●●●

●

●

●

●

●

●

●

●●●●

●

●

●

●●●

●

●

●
●
●

●

●

●

●

●

●●●

●

●

●●
●●

●
●●●●
●●●●●

●●●●●●●●●●●

●

●●

●●●●●●

●

●●
●
●

●●

●●●●
●

●●●

●●

●

●●
●●●●

●●

●
●

●●●●
●●

●

●●
●

●●

●

●●

●

●●●

●

●

●

●●●

●

●
●

●

●●

●●
●●

●

●●●●
●
●

●●●●●
●

●●

●

●

●●

●

●●

●

●

●●
●

●

●

●●●

●
●●●

●

●

●●
●●●●

●

●●

●●

●●

●

●

●

●

●●●●

●

●

●

●●
●●

●●●

●●●●●●

●●

●●

●●●
●
●

●
●

●
●
●●

●●

●

●

●●●
●●●

●
●
●
●
●

●

●

●

●

●●

●●
●

●

●
●

●
●
●●●●●●●
●●●

●
●
●●

●

●

●●
●●

●

●

●

●

●
●

●
●●

●

●

●

●

●●

●

●●

●

●
●
●
●

●●

●

●

●
●●

●●●

●●

●

●●

●

●●

●

●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●
●●●●●

●

●●

●

●

●

●●

●●●●●

●

●

●

●

●

●●

●●

●●
●

●

●●

●

●

●●

●

●

●

●
●

●

●

●●

●

●●

●

●

●

●
●●●●

●

●●

●
●

●

●

●

●

●●

●

●●

●●
●

●

●

●

●

●

●

●
●

●

●

●
●●

●

●
●●
●●

●

●

●

●
●
●●
●
●
●
●●●●●●●●

●

●●●

●

●
●

●

●
●●

●●

●

● ●●

●

●

●●

●●
●●

●●

●
●

●

●●●●

●

●●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●

●

●

●

●●●

●

●●●●
●●

●●

●

●

●●
●
●

●●
●●

●
●
●●●●●●

●●● ●●●●●●
●●

●

●●

●

●

●●

●

●
●

●

●

●
●●

●

●
●

●●●

●

●

●

●

●

●
●

●

●●

●●

●

●

●

●

●
●

●

●

●

●
●●●

●

●●

●

●

●

●

●●
●

●●●●
●
●

●
●●

●

●
●●

●

●

●●

●●

●●●
●●●
●●
●
●●●●●●●●●●●●●●

●

●●

●●●
●●

●

●

●
●●●●●●●●

●

●●●●●
●●
●●●●●
●
●●●
●●●●
●
●●●●●●●●●
●●
●●●●
●●●
●

●●
●

●●

●●●●

●

●●●

●
●●

●

●
●

●●●
●
●
●
●

●
●
●

●
●●●●●●
●
●
●
●●●
●
●●
●
●●
●
●

●●

●●
●
●

●

●●

●
●●
●●●●

●
●

●

●

●
●●●●●●●●

●

●●●●●●●●●●●●●●●●

●

●●●
●

●

●

●

●●●

●

●

●
●●●

●●
●

●●●●
●
●
●●●
●
●●

●

●
●●●

●

●●●●●

●

●

●

●

●
●●

●●●

●
●

●

●●

●

●●

●●

●
●

●

●●●

●●●●

●

●

●
●

●

●

●

●
●●●
●

●●

●

●
●

●●●●

●

●

●●●

●

●●

●

●
●
●

●●

●

●
●

●

●●

●

●●●

●●

●●

●●

●●●
●
●●●

●

●

●

●●

●●

●

●

●
●

●

●

●

●

●●

●

●

●

●

●

●

●

●●

●

●
●●
●●●
●●

●●●●●

●

●

●●●●●
●●●●●●●●●●

●

●●●●
●
●
●

●

●

●

●

●
●

●

●

●

●●●●●

●

●●●●

●

●

●

●●

●

●

●
●

●

●
●

●

●

●

●●

●●

●●●●●
●

●

●

●●●●●
●
●●

●

●

●
●●
●●

●

●●●

●●

●

●

●
●●

●

●

●
●

●●

●

●
●

●

●●●

●

●

●●●
●●●
●
●

●

●

●●

●

●●●

●

●
●
●

●

●

●
●
●

●

●●●●

●

●●

●

●

●
●

●

●●●

●

●

●

●●

●
●

●●●

●
●●●●●●●

●

●

●

●

●
●
●●

●

●●●●

●●●●●●●

●
●

●●
●●

●

●●
●

●

●
●●

●

●●

●

●
●●
●

●

●●●

GmWRKY27 GmRLPK3

0

5

10

15

0e+00 1e+07 2e+07 3e+07 4e+07 5e+07
Chromosome 15

Xt
X

Fig. S 14. Pattern of di�erentiation between precore and non-candidate accessions along chromo-
somes as estimated with BAYPASS. Labels indicate genes, gene models and transcription factors
that are related to abiotic adaptation and which were located within significantly di�erentiated
regions (dotted horizontal line indicates the POD 99% quantile of XtX values). Rug indicates
positions of published genes as deposited in www.soybase.org.
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Fig. S 15. Pattern of di�erentiation between precore and non-candidate accessions along chromo-
somes as estimated with BAYPASS. Labels indicate genes, gene models and transcription factors
that are related to abiotic adaptation and which were located within significantly di�erentiated
regions (dotted horizontal line indicates the POD 99% quantile of XtX values). Rug indicates
positions of published genes as deposited in www.soybase.org.
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Genetic differentiation: MG's 000 − I vs MG's II − X
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Genetic differentiation: environmental 'fit' of accessions vs accessions that were not selected in environmental analysis
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Genetic differentiation: 5% core accessions vs accessions that were not selected in environmental analysis
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Fig. S 16. From top to bottom: Pattern of genome wide di�erentiation between precore and non-
candidate accessions, early maturity accessions and late maturity accessions, precore accessions
solely selected based on environmental data and accessions not selected based on environmental data
(leaving out all accessions without eligible georeference information, no consideration of maturity
group ratings) and 5%-core entries vs non-candidate accessions as estimated with BAYPASS. Dotted
horizontal lines indicate the POD 99% quantile of XtX values. Positions of benchmark loci for
environmental adaptation are indicated by vertical lines (Dt1, E1-E3, E9 and Pdh1).
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expected heterozygosity and genetic diversity as the average of the minimum modified Rogers
distance between accessions in cores.
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Fig. S 18. Decrease of allele coverage as a result of (1) exluding G. soja germplasm, (2) environ-
mental stratification and selection of the precore and (3) the core collection formation.
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Fig. S 20. Minimum Rogers distances between accessions within maturity groups: Early maturity
accessions on average were less distant from each other and thus were more prone to be eliminated
from core solutions seeking to maximize this parameter (without stratification).
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Fig. S 21. Principal component analysis summarizing the genetic structure in > 17.000 G. max acces-
sions conserved in the Introduced G. max sub-collection of the USDA Soybean Germplasm Collec-
tion. Each dot represents one accession, colouring according to main provenances of germplasm (if
recorded).
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Fig. S 22. Genome wide changes in minor allele frequencies (MAFs): Each dot represents the
MAF deviation in the 5% core compared to the precore at the respective marker. Dots above the
horizontal line indicate SNP-wise elevations of MAF over the precore, dots below the digonal
indicate decreases of MAF, respectively.
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