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Figure S1. Boxplots of amino acids amounts for Epipactis helleborine natural (nPOG1, nPOG2, and
nZAB) and anthropogenic (aBIA, aCAR, aGON, aSOS, and aSUR) populations. Colored dots are
individual samples. The crossed square shows the mean. The lower and upper hinges correspond
to the lower (Q1) and upper (Qs) quartiles. Thus box length shows the interquartile range (IQR). The
thicker line inside boxes corresponds to the median. The lower whisker extends from the hinge to
the smallest value at most Q1 - 1.5 x IQR of the hinge. The upper whisker extends from the hinge to
the largest value no further than Qs + 1.5 x IQR. Data beyond the end of the whiskers, indicated with
an asterisk symbol, are outliers.
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Figure S2. Correlation heatmap for reproductive success (that is, pollinaria removal, PR, and female
reproductive success ,FRS), floral display (that is, SH, IL, and NF), flower structures (that is, LS, WS,
DP, DS, LF, LI, WI, LH, WH, LE, WE, and LL), and nectar composition (that is, sugars and amino
acids) of Epipactis helleborine populations. Significant positive correlations are colored blue, while
negative correlations are colored red (p <0.05). Insignificant correlations are omitted. A. The colored
and labeled scale codes show the value of (A) the Pearson rank correlation coefficient (r) and (B) the

Spearman rank correlation coefficient (rs). The abbreviations are explained in Table 1.
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Figure S3. Scree plot showing the proportion of explained variance by the principal components of
flower structure PCA model.



Int. J. Mol. Sci. 2023, 24, 4276

21 of 22

R

¥

[}

N

F o ad W e W8 o

& &

¥ oF

o

Q,Y“

P
,OQ

Dim.1 .0.483 0.286 0.602.0.597 0.1183 0.344 0 | 0.05 .0.004 0.164 0.022 0.275|0.144|0.527 0.693 0.623. 0.582 . 0.0020.001|0.394 0.458|0.456

Dim.2  0.02 |0.443 0.02 0.136/0.086 0.108 O 0

Dim.3 0.005 0.008 0.075

0 |0.004 0.055 0.721 0.181

Dim.4 0.088|0.003 0.307 0.232|0.027 0.185 0.097 0.283

Dim.5

Dim.6 0.001|0.009 0.092 0.0060.039 0.001

0 |0.029 0.161 0.003|0.001|0.001 0.033 0.063

Dim.7 0.0070.001 0.026 0.001|0.037 0.008 0.02 0

Dim.8

Dim.9

Dim.10

Dim.11

Dim.12

Dim.13

Dim.14

Dim.15

Dim.16

Dim.17

Dim.18

Dim.19

Dim.20

Dim.21

Dim.22

Dim.23

Dim.24

Dim.25

Dim.26

Dim.27

0.001

0.001

0.001

0.007

] 0 |0.001/0.001 0.001 0.006
0.001 0.023 0 0 0.001 0 0.016
0.004 0.001 0 0 0,002 0 0.008
0.002 0.001 0 0.037 0 0.004

0 |0.002 0.001/0.007 0.001 0 0.003
0.004 0.001 0.001|0.001| 0 0.002 0.001

0.002

0.004

0.006

0.001

0.007/0.003 0.003 0.001 0.003

0.001/0.002 0 0 0.001
0 1] 0 0 0.001
0.003/0.002/0.001 0 0
0 |0.002 0O 0 0
0.002| © 0 0.002 0
0.001/0.001 0 0001 0
0 (0001 0 0001 O

0.001/0.001 0 ] 0
0.001| © 0 0.001 0
0.001/0.001 0 0001 0

0.001 0

0.736 0.686 0.003.0.579 0.14 0.3270.474 0.284 0 |0.062) 0 |0.291 0.093 0.1590.722 0.028/0.501 0.336

0.002 0.214|0.017|0.007 | 0.225| 0.65 0.118 0.169 0.038 0.002|0.026 0.009 0.002 0.067 0.706 0 |0.269 0.008 0.092

0.122) 0.02 |0.016/0.107|0.004 0.115 0.196  0.03 |0.081 0.232 0.093 0.065/0.003 0.015 0.05 0.142|0.2750.015/0.009

0.021

0.025

0.003

0 |0.001 0.001|0.001 0.012 0.02 0.011| 0.03 0.025 0.166 0.066|0.076 0.01 0.0150.012|0.002)0.005 0.047

0.001/0.005

0 0

0

0.003

0

0 0.085 0.071 0.013| 0.01 |0.041/0.006 0.037 0.04 0.0880.0150.036 0

0.012/0.022/0.006 0.001|0.014 0.013| 0 0.003

0.008| 0 0.003 0.001 0.037|0.001

0.002/0.001|0.001|0.001 0.002

0.001

0.001

0.006

0001 0
0 0
0 0
] 0

0.038/0.001 0.001

0.002| © 0
0 0 0.001
0

0 0.004 0 |0.002

0

0.001|0.011|0.001|0.003 0.003 0

0

0

0.01

0

0.001 0.001/0.001 0.001|0.001 0.003 0.002 0

0.002

0.003

0.001

0.002

1]

0

0 |0.001/0.001/0.004 0.005 O

0.003| 0

0 |0.002
0001 0
0.005| 0
0.002 0
0.001| 0
0.0010.002

0 0

0 |0.002

0 0

0 |0.002

0 0

0.001(0.002 0 1]
0 0 0.002 0
0 o 0 0.002
0 o 0 0
0 |0.0020.001 0
0 4] 0 0.003
0 0003 0 0
1] 1] 0 1]
0 |0.0010.001 0
0 o 0 0.001
0 o 0 0.001
0 o 0 0

Q

Q

0

0

0

0

0

0.001

0

0.004

0.002

a

0.003

0

0.001

0.001

0.001

0

0 0 0 |0.002 0
0.007 0

0 0 0 |0.007 0
0.001| © 0 (0.001 0

0.001/0.004 0.005|0.004 0.001
0 0 0.003|0.003 0.001
0 |0.002 0.001|0.005 0.001
0 [0001 0 |0.0O3 O
0.002| 0 |0.004|0.004 0.001
0 0 0.001| O 0
0.001/0.001 0.002|0.001 0
0 0.002
0 0

0.003| 0 0.001

0 0001 0 0 0

0 |0.001 0O 0 0
0.002| 0 0 0 0
0 |0.001 0 0 0.001

0.001 0 0 0 0.002

0.005|0.007 0.004 0.046 0.001|0.001 0.001

0 0.049|0.001 0.001

0 0056 0

0.001 0.012| ©

0.0010.001| 0

0.003 0.001| ©

0.001 0.001 0.001

0

0.001

0

0.002 0 |0.006 0.001

0 0001 0
0.008 0 |0.002
0.002 0 |0.001
0.001 0 |0.001

0 0 |0.009
0.001 0 |0.002
0.001 ¢ 0

0 L] 0

0 L] 0

0 a 0

0 0 0

0 0 0

0 0 0

1] 0 0

0.001

0

0

0.001

0

0.001

0

0.002

0.003

0.001

0

0.026

0.005

0.003

0.014

0.007

0.001

0.002

0.001

0

0.001

0

0

o

N

0.94

0.84

0.75

085

0.47

0.28

019

Figure S4. Cos? for the flower structure parameters selected as active variables in the principal com-
ponent analysis model, representing the quality of representation for variables on the factor map
(Dim1-16).
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Table S1. Linear regression equations for Irl >0.8

aBIA
LS =4.18873711050742 + 1.40773330634875 x WS WS =-1.56006543317214 + 0.587647539130624 x LS
LS =2.73114979995916 + 0.447947785181096 x DS DS =-0.326446235109149 + 1.73211624043349 x LS
LS =2.95666365717883 + 0.700261232483824 x LF LF =0.646414115015877 + 1.0059461281118 x LS
WH =3.38311751797459 + 1.13761905105747 x LE LE =-1.42880532030627 + 0.690105141433625 x WH
aCAR
WH =3.48199772419708 + 1.15544616246949 x LE LE =-0.408451185290991 + 0.561809505544144 x WH
aGON
No correlations
aSOS
SH =22.9306321472107 + 2.157659488013 x IL IL=-2.44237963707565 + 0.324901227229818 x SH
LS =3.07870593781206 + 0.460806254879927 x DS DS =2.02572806165663 + 1.4754661906588 x LS
LS =3.72311640781233 + 0.693695320065387 x LF LF = 0.156879233237415 + 1.00084733721607 x LS
WH =4.19685191396242 + 1.01613376628778 x LE LE =-2.17376213988751 + 0.75486645706989 x WH
aSUR
SH =20.0027544252461 + 2.15247349076929 x IL IL=-0.875792281062978 + 0.321398653626831 x SH
LS =2.70107314300113 + 0.673674228706618 x LF LF =-0.105390869293299 + 1.12007504690431 x LS
LH =0.619191115381828 + 0.406953359720849 x WH WH =1.88286125418483 + 1.57933604723163 x LH
WH =2.46466757032763 + 1.34186080937916 x LE LE =-0.602088525877769 + 0.591035576272149 x WH
nPOG1
LS =5.22634831198183 + 0.356724782183142 x DS DS =-2.63703500161716 + 1.84499039980993 x LS
WH =3.3387115384419 + 1.33041572139649 x LE LE =-0.743998542899719 + 0.549141719024182 x WH
nPOG2
LS =1.74522391338346 + 0.523837868516764 x DS DS =2.56403556530146 + 1.38990469641038 x LS
LS =1.99650186330575 + 1.14147626472965 x WH WH =1.71785896771178 + 0.57116701276861 x LS
LH =0.372860063193264 + 0.461610189092301 x WH WH =1.51952075062236 + 1.60741289689113 x LH
WH = 2.22984022944677 + 1.47769064526452 x LE LE =-0.373379466248213 + 0.538453055711908 x WH
nZAB

WH =3.46966974702284 +1.22992216181589 x LE

LE =-1.98614123436906 + 0.715690549802021 x WH




