
Table S1 Proportion of pairwise population linkage disequilibrium (LD) tests that detected significant LD 
for eight pairs of polymorphic microsatellite loci in Astragalus michauxii 

 
AM15 AM18 AM25 AM29 AM34 AM46 AM71 AM91 Mean 

AM15 - - - - - - - - 0.16 
AM18 0.14 - - - - - - - 0.19 
AM25 0.14 0.18 - - - - - - 0.14 
AM29 0.09 0.14 0.09 - - - - - 0.09 
AM34 0.14 0.27 0.23 0.09 - - - - 0.16 
AM46 0.18 0.23 0.09 0.09 0.05 - - - 0.14 
AM71 0.18 0.14 0.09 0.09 0.14 0.18 - - 0.14 
AM91 0.23 0.27 0.14 0.05 0.18 0.18 0.14 - 0.17 

 



Table S2 the optimal log (marginal likelihood) values for K=2-22 from fixed partition analysis using 
BAPS 5.2 for 24 Astragalus michauxii populations. Results indicate the optimal partition is K = 3. 

K log (likelihood) 
2 -8497.41 
3 -8490.38 
4 -8494.23 
5 -8506.02 
6 -8507.06 
7 -8517.37 
8 -8529.45 
9 -8540.18 

10 -8545.68 
11 -8547.02 
12 -8566.81 
13 -8587.19 
14 -8612.16 
15 -8637.28 
16 -8663.78 
17 -8693.05 
18 -8726.03 
19 -8761.09 
20 -8797.27 
21 -8837.71 
22 -8886.25 



Table S3 Nei’s unbiased pairwise population distances for 22 Astragalus michauxii populations. 



Fig. S1 Population genetic structure for Astragalus michauxii under assumption of admixture between 
clusters, as determined by the programs BAPS 5.2 and STRUCTURE 2.3.4 for K = 2 through 9. Settings for 
STRUCTURE analyses were performed under an admixture model with correlated allele frequencies, a 
burnin period = 100,000, 750,000 MCMC iterations after burnin, and averaged over three runs. 



M
ac

K
al

l

A
S

M
I0

53

M
ac

K
al

l

A
S

M
I0

54

M
ac

K
al

l

A
S

M
I0

88

B
ra

gg
 S

ou
th

A
S

M
I0

46

B
ra

gg
 S

ou
th

A
S

M
I0

50

B
ra

gg
 S

ou
th

A
S

M
I0

51

B
ra

gg
 S

ou
th

A
S

M
I0

97

B
ra

gg
 S

ou
th

A
S

M
I0

30

B
ra

gg
 N

or
th

A
S

M
I0

61

B
ra

gg
 N

or
th

A
S

M
I0

22

B
ra

gg
 N

or
th

A
S

M
I0

32

B
ra

gg
 N

or
th

A
S

M
I0

34

B
ra

gg
 N

or
th

A
S

M
I0

56

B
ra

gg
 N

or
th

A
S

M
I0

91

B
ra

gg
 N

or
th

A
S

M
I0

96

B
ra

gg
 N

or
th

A
S

M
I0

20

B
ra

gg
 N

or
th

ea
st

A
S

M
I0

35

B
ra

gg
 N

or
th

ea
st

A
S

M
I0

49

B
ra

gg
 N

or
th

ea
st

A
S

M
I0

23

B
ra

gg
 N

or
th

ea
st

A
S

M
I0

57

G
eo

rg
ia

A
M

B
U

G
A

G
eo

rg
ia

A
M

M
E

G
A

K = 2
M

ac
K

al
l

A
S

M
I0

53

M
ac

K
al

l

A
S

M
I0

54

M
ac

K
al

l

A
S

M
I0

88

B
ra

gg
 S

ou
th

A
S

M
I0

46

B
ra

gg
 S

ou
th

A
S

M
I0

50

B
ra

gg
 S

ou
th

A
S

M
I0

51

B
ra

gg
 S

ou
th

A
S

M
I0

97

B
ra

gg
 S

ou
th

A
S

M
I0

30

B
ra

gg
 N

or
th

A
S

M
I0

61

B
ra

gg
 N

or
th

A
S

M
I0

22

B
ra

gg
 N

or
th

A
S

M
I0

32

B
ra

gg
 N

or
th

A
S

M
I0

34

B
ra

gg
 N

or
th

A
S

M
I0

56

B
ra

gg
 N

or
th

A
S

M
I0

91

B
ra

gg
 N

or
th

A
S

M
I0

96

B
ra

gg
 N

or
th

A
S

M
I0

20

B
ra

gg
 N

or
th

ea
st

A
S

M
I0

35

B
ra

gg
 N

or
th

ea
st

A
S

M
I0

49

B
ra

gg
 N

or
th

ea
st

A
S

M
I0

23

B
ra

gg
 N

or
th

ea
st

A
S

M
I0

57

G
eo

rg
ia

A
M

B
U

G
A

G
eo

rg
ia

A
M

M
E

G
A

K = 3

S
T

R
U

C
T

U
R

E
S

T
R

U
C

T
U

R
E

B
A

P
S

B
A

P
S



M
ac

K
al

l

A
S

M
I0

53

M
ac

K
al

l

A
S

M
I0

54

M
ac

K
al

l

A
S

M
I0

88

B
ra

gg
 S

ou
th

A
S

M
I0

46

B
ra

gg
 S

ou
th

A
S

M
I0

50

B
ra

gg
 S

ou
th

A
S

M
I0

51

B
ra

gg
 S

ou
th

A
S

M
I0

97

B
ra

gg
 S

ou
th

A
S

M
I0

30

B
ra

gg
 N

or
th

A
S

M
I0

61

B
ra

gg
 N

or
th

A
S

M
I0

22

B
ra

gg
 N

or
th

A
S

M
I0

32

B
ra

gg
 N

or
th

A
S

M
I0

34

B
ra

gg
 N

or
th

A
S

M
I0

56

B
ra

gg
 N

or
th

A
S

M
I0

91

B
ra

gg
 N

or
th

A
S

M
I0

96

B
ra

gg
 N

or
th

A
S

M
I0

20

B
ra

gg
 N

or
th

ea
st

A
S

M
I0

35

B
ra

gg
 N

or
th

ea
st

A
S

M
I0

49

B
ra

gg
 N

or
th

ea
st

A
S

M
I0

23

B
ra

gg
 N

or
th

ea
st

A
S

M
I0

57

G
eo

rg
ia

A
M

B
U

G
A

G
eo

rg
ia

A
M

M
E

G
A

M
ac

K
al

l

A
S

M
I0

53

M
ac

K
al

l

A
S

M
I0

54

M
ac

K
al

l

A
S

M
I0

88

B
ra

gg
 S

ou
th

A
S

M
I0

46

B
ra

gg
 S

ou
th

A
S

M
I0

50

B
ra

gg
 S

ou
th

A
S

M
I0

51

B
ra

gg
 S

ou
th

A
S

M
I0

97

B
ra

gg
 S

ou
th

A
S

M
I0

30

B
ra

gg
 N

or
th

A
S

M
I0

61

B
ra

gg
 N

or
th

A
S

M
I0

22

B
ra

gg
 N

or
th

A
S

M
I0

32

B
ra

gg
 N

or
th

A
S

M
I0

34

B
ra

gg
 N

or
th

A
S

M
I0

56

B
ra

gg
 N

or
th

A
S

M
I0

91

B
ra

gg
 N

or
th

A
S

M
I0

96

B
ra

gg
 N

or
th

A
S

M
I0

20

B
ra

gg
 N

or
th

ea
st

A
S

M
I0

35

B
ra

gg
 N

or
th

ea
st

A
S

M
I0

49

B
ra

gg
 N

or
th

ea
st

A
S

M
I0

23

B
ra

gg
 N

or
th

ea
st

A
S

M
I0

57

G
eo

rg
ia

A
M

B
U

G
A

G
eo

rg
ia

A
M

M
E

G
A

K = 4

K = 5

B
A

P
S

B
A

P
S

S
T

R
U

C
T

U
R

E
S

T
R

U
C

T
U

R
E



M
ac

K
al

l

A
S

M
I0

53

M
ac

K
al

l

A
S

M
I0

54

M
ac

K
al

l

A
S

M
I0

88

B
ra

gg
 S

ou
th

A
S

M
I0

46

B
ra

gg
 S

ou
th

A
S

M
I0

50

B
ra

gg
 S

ou
th

A
S

M
I0

51

B
ra

gg
 S

ou
th

A
S

M
I0

97

B
ra

gg
 S

ou
th

A
S

M
I0

30

B
ra

gg
 N

or
th

A
S

M
I0

61

B
ra

gg
 N

or
th

A
S

M
I0

22

B
ra

gg
 N

or
th

A
S

M
I0

32

B
ra

gg
 N

or
th

A
S

M
I0

34

B
ra

gg
 N

or
th

A
S

M
I0

56

B
ra

gg
 N

or
th

A
S

M
I0

91

B
ra

gg
 N

or
th

A
S

M
I0

96

B
ra

gg
 N

or
th

A
S

M
I0

20

B
ra

gg
 N

or
th

ea
st

A
S

M
I0

35

B
ra

gg
 N

or
th

ea
st

A
S

M
I0

49

B
ra

gg
 N

or
th

ea
st

A
S

M
I0

23

B
ra

gg
 N

or
th

ea
st

A
S

M
I0

57

G
eo

rg
ia

A
M

B
U

G
A

G
eo

rg
ia

A
M

M
E

G
A

M
ac

K
al

l

A
S

M
I0

53

M
ac

K
al

l

A
S

M
I0

54

M
ac

K
al

l

A
S

M
I0

88

B
ra

gg
 S

ou
th

A
S

M
I0

46

B
ra

gg
 S

ou
th

A
S

M
I0

50

B
ra

gg
 S

ou
th

A
S

M
I0

51

B
ra

gg
 S

ou
th

A
S

M
I0

97

B
ra

gg
 S

ou
th

A
S

M
I0

30

B
ra

gg
 N

or
th

A
S

M
I0

61

B
ra

gg
 N

or
th

A
S

M
I0

22

B
ra

gg
 N

or
th

A
S

M
I0

32

B
ra

gg
 N

or
th

A
S

M
I0

34

B
ra

gg
 N

or
th

A
S

M
I0

56

B
ra

gg
 N

or
th

A
S

M
I0

91

B
ra

gg
 N

or
th

A
S

M
I0

96

B
ra

gg
 N

or
th

A
S

M
I0

20

B
ra

gg
 N

or
th

ea
st

A
S

M
I0

35

B
ra

gg
 N

or
th

ea
st

A
S

M
I0

49

B
ra

gg
 N

or
th

ea
st

A
S

M
I0

23

B
ra

gg
 N

or
th

ea
st

A
S

M
I0

57

G
eo

rg
ia

A
M

B
U

G
A

G
eo

rg
ia

A
M

M
E

G
A

K = 6

K = 7

B
A

P
S

B
A

P
S

S
T

R
U

C
T

U
R

E
S

T
R

U
C

T
U

R
E



M
ac

K
al

l

A
S

M
I0

53

M
ac

K
al

l

A
S

M
I0

54

M
ac

K
al

l

A
S

M
I0

88

B
ra

gg
 S

ou
th

A
S

M
I0

46

B
ra

gg
 S

ou
th

A
S

M
I0

50

B
ra

gg
 S

ou
th

A
S

M
I0

51

B
ra

gg
 S

ou
th

A
S

M
I0

97

B
ra

gg
 S

ou
th

A
S

M
I0

30

B
ra

gg
 N

or
th

A
S

M
I0

61

B
ra

gg
 N

or
th

A
S

M
I0

22

B
ra

gg
 N

or
th

A
S

M
I0

32

B
ra

gg
 N

or
th

A
S

M
I0

34

B
ra

gg
 N

or
th

A
S

M
I0

56

B
ra

gg
 N

or
th

A
S

M
I0

91

B
ra

gg
 N

or
th

A
S

M
I0

96

B
ra

gg
 N

or
th

A
S

M
I0

20

B
ra

gg
 N

or
th

ea
st

A
S

M
I0

35

B
ra

gg
 N

or
th

ea
st

A
S

M
I0

49

B
ra

gg
 N

or
th

ea
st

A
S

M
I0

23

B
ra

gg
 N

or
th

ea
st

A
S

M
I0

57

G
eo

rg
ia

A
M

B
U

G
A

G
eo

rg
ia

A
M

M
E

G
A

M
ac

K
al

l

A
S

M
I0

53

M
ac

K
al

l

A
S

M
I0

54

M
ac

K
al

l

A
S

M
I0

88

B
ra

gg
 S

ou
th

A
S

M
I0

46

B
ra

gg
 S

ou
th

A
S

M
I0

50

B
ra

gg
 S

ou
th

A
S

M
I0

51

B
ra

gg
 S

ou
th

A
S

M
I0

97

B
ra

gg
 S

ou
th

A
S

M
I0

30

B
ra

gg
 N

or
th

A
S

M
I0

61

B
ra

gg
 N

or
th

A
S

M
I0

22

B
ra

gg
 N

or
th

A
S

M
I0

32

B
ra

gg
 N

or
th

A
S

M
I0

34

B
ra

gg
 N

or
th

A
S

M
I0

56

B
ra

gg
 N

or
th

A
S

M
I0

91

B
ra

gg
 N

or
th

A
S

M
I0

96

B
ra

gg
 N

or
th

A
S

M
I0

20

B
ra

gg
 N

or
th

ea
st

A
S

M
I0

35

B
ra

gg
 N

or
th

ea
st

A
S

M
I0

49

B
ra

gg
 N

or
th

ea
st

A
S

M
I0

23

B
ra

gg
 N

or
th

ea
st

A
S

M
I0

57

G
eo

rg
ia

A
M

B
U

G
A

G
eo

rg
ia

A
M

M
E

G
A

K = 8

K = 9

B
A

P
S

B
A

P
S

S
T

R
U

C
T

U
R

E
S

T
R

U
C

T
U

R
E



Fig. S2 Pairwise population isolation by distance for sampled Astragalus michauxii populations based 
on eight polymorphic microsatellite loci. Genetic distances demonstrate significant (R = 0.43, P < 0.001) 
isolation by distance. When Georgia populations are removed isolation by distance is not evident (R = 
0.05, P = 0.36) 
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