Estimated ragweed DNA amounts

Supplementary Table 1. Flow cytometry measurements data for ragweed genome size

DNA amount measurment  measurment measurment — measurment measurment  measurment
Sample 2C [pg] 1. [pg] date 1. 2. [pyg] date 2. 3. [pg] date 3.
BA101 2.159788633 2.160868527 16.1.2023  2.146438633 17.1.2023  2.172058739 18.1.2023
BA102 2.139166939 2.140450439 16.1.2023  2.125816939 17.1.2023  2.151233439 18.1.2023
BA103 2.125874296 2.127149821 16.1.2023  2.127149821 17.1.2023  2.123323247 18.1.2023
BA104 2.146379954 2.148097058 16.1.2023  2.149600726 17.1.2023  2.141442078 18.1.2023
BA105 2.141559759 2.143058851 16.1.2023  2.14413038  17.1.2023  2.137490046 18.1.2023
BA201 2.097147437 2.09861544  6.9.2022 2.098407437  7.9.2022 2.094419434  8.9.2022
BA202 2.107060965 2.108535908 6.9.2022 2.115586022  7.9.2022 2.097060965 8.9.2022
BA203 2.082954587 2.084412655 6.9.2022 2.085454862  7.9.2022 2.078996244  8.9.2022
BA204 2.169611467 2.171347156 6.9.2022 2.17243283  7.9.2022 2.165054415 8.9.2022
BA205 2.028962731 2.030180109 6.9.2022 2.031804253  7.9.2022 2.024903832  8.9.2022
BA301 2.250087742 2.251212786 16.1.2023  2.236737742 17.1.2023  2.262312698 18.1.2023
BA302 2.151252587 2.150176961 16.1.2023  2.152512587 17.1.2023  2.151068213 18.1.2023
BA303 2.183368165 2.184678186 16.1.2023  2.182930443 17.1.2023  2.182495866 18.1.2023
BA304 2.164389388 2.162874315 16.1.2023 2.164388327 17.1.2023  2.165905521 18.1.2023
BA305 2.361313197 2.359896409 16.1.2023  2.347963197 17.1.2023  2.376079985 18.1.2023
BO101 2.019759096 2.021172927 15.12.2022 2.022789866 16.12.2022 2.015314495 19.12.2022
BO102 2.047598162 2.048826721 15.12.2022 2.034248162 16.12.2022 2.059719603 19.12.2022
BO103 2.033254679 2.034677957 15.12.2022 2.019904679 16.12.2022 2.045181401 19.12.2022
BO104 2.017196208 2.015784171 15.12.2022 2.018456208 16.12.2022 2.017348245 19.12.2022
BO105 1.968817911 1.969999202 15.12.2022 1.971378201 16.12.2022 1.96507633  19.12.2022
CC101 2.17632828 2.17480485  23.1.2023 2.17480485  24.1.2023  2.17937514  25.1.2023
CC102 2.155799278 2.157092758 23.1.2023  2.157059278 24.1.2023  2.153245798 25.1.2023
CC103 2.157788374 2.159514605 23.1.2023  2.159048374 24.1.2023  2.154802143 25.1.2023
CC104 2.141488371 2.140203478 23.1.2023  2.142748371 24.1.2023  2.141513264 25.1.2023
CC105 2.157851076 2.159145787 23.1.2023 2.160657189 24.1.2023  2.153750253 25.1.2023
CE101 1.926380616 1.92792172  10.10.2022 1.913030616 11.10.2022 1.938189512 12.10.2022
CE102 1.824212707 1.825672077 10.10.2022 1.825472707 11.10.2022 1.821493337 12.10.2022
CE103 1.836585334 1.837870944 10.10.2022 1.838789879 11.10.2022 1.833095179 12.10.2022
CE104 1.910258707 1.911786914 10.10.2022 1.896908707 11.10.2022 1.9220805 12.10.2022
CE105 1.875765322 1.874827439 10.10.2022 1.862415322 11.10.2022 1.890053205 12.10.2022
FE101 2.242765462 2.243886845 6.9.2022 2.242540513  7.9.2022 2.241869029 8.9.2022
FE102 2.194405646 2.192650121 6.9.2022 2.193746447  7.9.2022 2.19682037  8.9.2022
FE103 1.975668348 1.977051316 6.9.2022 1.962318348 7.9.2022 1.98763538  8.9.2022
FE104 1.952330939 1.953697571 6.9.2022 1.954674419 7.9.2022 1.948620827 8.9.2022
FE105 1.978461972 1.977274895 6.9.2022 1.978263532  7.9.2022 1.979847489 8.9.2022
GA101 2.257595568 2.259175885 24.10.2022 2.260983226 25.10.2022 2.252627593 26.10.2022
GA102 2.258033618 2.259840045 24.10.2022 2.258484141 25.10.2022 2.255776668 26.10.2022
GA103 2.248500151 2.250298951 24.10.2022 2.250298951 25.10.2022 2.244902551 26.10.2022
GA104 2.196640539 2.198178187 24.10.2022 2.198178187 25.10.2022 2.193565242 26.10.2022
GA105 2.321054004 2.322678742 24.10.2022 2.324536885 25.10.2022 2.315946385 26.10.2022
GB101 2.248532172 2.250106145 24.10.2022 2.250106145 25.10.2022 2.245384227 26.10.2022
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1.941768053
2.063667624
2.102399965
1.985807828
2.191990155
2.053265176
2.153924459
1.857087867
2.082355851
2.292305486
2.1986843
2.243361995
2.200165028
2.198748359
1.858051528
1.80611772
2.068355005
2.16574134
1.903353392
2.156396086
2.211353072
2.138299807
2.239347926
2.515544513
2.290159284
2.236853999
2.254304195
2.253791246
2.178618106
1.906152776
1.910419414
1.821910108
1.836201068
1.904297016
2.101933266
2.173640011
2.162247594
2.118220609
2.146219596
2.051909726
1.924490945
1.960329584
1.961287218
1.941769866

16.12.2022
16.12.2022
16.12.2022
18.10.2022
18.10.2022
18.10.2022
18.10.2022
18.10.2022
9.2.2023
9.2.2023
9.2.2023
9.2.2023
9.2.2023
24.1.2023
24.1.2023
24.1.2023
24.1.2023
24.1.2023
9.2.2023
9.2.2023
9.2.2023
9.2.2023
9.2.2023
11.10.2022
11.10.2022
11.10.2022
11.10.2022
11.10.2022
11.10.2022
11.10.2022
11.10.2022
11.10.2022
11.10.2022
16.12.2022
16.12.2022
16.12.2022
16.12.2022
16.12.2022
9.2.2023
9.2.2023
9.2.2023
9.2.2023
9.2.2023
13.9.2022
13.9.2022
13.9.2022
13.9.2022
13.9.2022

2.20647568

2.116430584
2.155034072
2.003667186
1.938274967
2.089329115
2.127830515
1.979856119
2.216925883
2.049513973
2.152911324
1.862664484
2.080067175
2.288181754
2.226490317
2.239720944
2.196207106
2.194470368
1.850999434
1.831907986
2.076224237
2.164659551
1.931011744
2.181360289
2.205387655
2.146220999
2.267850084
2.517055652
2.286725762
2.232159891
2.279870368
2.254694566
2.204002925
1.90462915

1.906753918
1.847508952
1.864195754
1.898779845
2.129690908
2.198809118
2.156198659
2.118010544
2.142358717
2.051090603
1.921028939
1.965038142
1.986999899
1.941965655

19.12.2022
19.12.2022
19.12.2022
19.10.2022
19.10.2022
19.10.2022
19.10.2022
19.10.2022
10.2.2023
10.2.2023
10.2.2023
10.2.2023
10.2.2023
25.1.2023
25.1.2023
25.1.2023
25.1.2023
25.1.2023
10.2.2023
10.2.2023
10.2.2023
10.2.2023
10.2.2023
12.10.2022
12.10.2022
12.10.2022
12.10.2022
12.10.2022
12.10.2022
12.10.2022
12.10.2022
12.10.2022
12.10.2022
19.12.2022
19.12.2022
19.12.2022
19.12.2022
19.12.2022
10.2.2023
10.2.2023
10.2.2023
10.2.2023
10.2.2023
14.9.2022
14.9.2022
14.9.2022
14.9.2022
14.9.2022




Supplementary Table 2. Intrapopulation variability of common ragweed genome size
estimated from 25 seedlings per population.

Population DNA amount 2C [pg]
P1, Kentucky, USA  2.2612 2.1923 2.3464 2.3901 2.2406
2.2979 2.2688 2.1285 2.2304 2.2292
2.2817 2.3131 2.2969 2.2788 2.2241
2.2325 2.2917 2.3035 2.2584 2.2259
2.2816 2.1815 2.1892 2.3002 2.2732
P2, Croatia 2.1849 2.293 2.1491 2.1922 2.2064
2.2861 2.3264 2.1704 2.1559 2.1055
2.1715 2.1904 2.1579 2.1554 2.1946
2.2154 2.2213 2.2351 2.2414 2.1982
2.2161 2.2264 2.1704 2.1957 2.0912
P3, Slovakia 1.8553 1.8195 2.0715 2.1657 1.9167
2.2053 2.052 2.1527 1.8593 2.0819
2.0415 1.9045 2.0403 2.098 2.0105
2.0678 1.9951 1.9211 1.9968 2.0214
2.0376 1.9811 2.1122 1.9778 2.1271
‘9 -
P2
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Q
o
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Supplementary Fig. 1. Histograms calculated from Supplementary Table 2.



Linear mixed effects models

Supplementary Table 3. Linear mixed effects model coefficients and statistics for the DNA
amount of ragweed (two genome size groups are not distinguished), and meteorological and
geographical variables as fixed effects, and an individual plant as a random effect.

t
DNA amount

Variables (fixed effects) (intercept) beta SE (p-value) R%c R?m
df =370

Trmean | 1.645 0.0496 0.0049 10.17*** 0.997 0.358
o 1.626 0.046 0.0046 0.88*** 0.997 0.345

Tmean May—October ] 1.409 0.0439 0.0045 9.73%** 0.997 0.339
o 1.400 0.0412 0.0043 9.55%** 0.997 0.330

Tmean December—March = 2.061 0.059 0.005 10.95*** 0.997 0.393
o 2.034 0.054 0.005 10.4%** 0.997 0.369

P ] 2.468 -0.0006 0.00006  -9.33*** 0.997 0.320
o 2.444 -0.0005 0.00006  -7.47*** 0.997 0.232

P May—October | 2.416 -0.0008 0.00008  -9.41*** 0.997 0.324
o 2.406 -0.0007 0.0001 -7.08*** 0.997 0.213

P December—March ] 2.429 -0.002 0.0003 -7.16%** 0.997 0.217
o 2.315 -0.001 0.0003 -4.58*** 0.997 0.102

Altitude 2.18 -0.0003 0.00003  -8.41*** 0.997 0.291
Latitude 125 -0.215 0.02 -10.7%** 0.997 0.384
Longitude 2.879 -0.041 0.006 -6.99*** 0.997 0.209

*p < 0.05, **p < 0.01, ***p < 0.001; Tmean — mean air temperature, P total precipitation, m historical period
(1970-2000), o current period (2020-2021); SE = Standard error, R?c — conditional R? for random and fixed
effects, R?m — marginal R? for fixed effects



Supplementary Table 4. Linear mixed effects model coefficients and statistics for the DNA
amount of ragweed (two genome size groups are not distinguished), and meteorological and
geographical variables as fixed effects, and an individual plant as a random effect. The outliers
(2C < 1.185 pg and 2C > 2.4 pg) were excluded.

t

. . DNA amount 2 2
Variables (fixed effects) (intercept) beta SE (p-value) Rc R°m
df = 177

Tomean . 1.657 0048 0005 1017 0997 0325
o 1.650 0.044 0005  917** 0997 0.315

T mean May—October . 1.434 0.042 00047 B896*** 0997 0.301
o 1.439 0.039 00044 B8.78%* 0997 0.296

Tomean December—March  m 2.060 0.057  0.006  10.34*** 0997 0.367
. 2.036 0051 0005  979%* 0997 0.344

P = 2.433 -0.0005 o.ogoo 8.24%** 0997 0271
o 2.405 20,0004 0'0;’00 -6.55%** 0,997 0.193

P May-October . 2.387 -0.0007 0'09000 8.36%** 0997 0.275
o 2.369 00006  0.0001 -6.14%%*  0.997 0173

P December-March ~ m 2.381 0002 00003 -7.16%*%*  0.997 0.173
. 2.277 0001 00003 -387%%* 0997 0.077

Altitude 2174 -0.0003 0'03900 gk 0.997 0.255
Latitude 1154 0195 002  -102%%* 0997 0.364
Longitude 2.808 0037 0005  -68%* 0997 0.205

*p < 0.05, **p < 0.01, ***p < 0.001; Tmean — mean air temperature, P total precipitation, m historical period
(1970-2000), o current period (2020—2021); SE = Standard error, R%c — conditional R? for random and fixed
effects, R?m — marginal R? for fixed effects



Supplementary Table 5. Linear mixed effects model coefficients and statistics for the DNA
amount of ragweed (two genome size groups are not distinguished), and meteorological and
geographical variables as fixed effects, and a population as a random effect

t

Variables (fixed effects) DINA amount beta SE (p-val R%c R?m
(intercept) p-value)
df =35
Tmean ] 1.645 0.0496 0.009 5.48%** 0.771 0.352
o 1.626 0.046 0.0087 5.29%** 0.771 0.339
Tmean May—October | 1.409 0.0439 0.0084 5.2%** 0.771 0.333
o 1.400 0.0412 0.0081 5.08*** 0.771 0.324
Tmean December—March = 2.061 0.059 0.0098 5.99%** 0.771 0.387
o 2.034 0.054 0.0095 5.61%** 0.771 0.363
P | 2.468 -0.0006 0.0001 -4 95%** 0.771 0.314
o 2.444 -0.0005 0.0001 -3.86*** 0.773 0.227
P May-October ] 2416 -0.0008 0.00015 -HFx 0.771 0.318
o 2.406 -0.0007 0.0002 -3.64*** 0.773 0.208
P December—March ] 2.429 -0.002 0.0003 -3.69*** 0.773 0.212
o 2.315 -0.001 0.0006 -2.3* 0.774 0.099
Altitude 2.18 -0.0003 0.00006  -4.58*** 0.772 0.285
Latitude 125 -0.215 0.036 -5.84*** 0.771 0.378
Longitude 2.879 -0.041 0.011 -3.59%** 0.773 0.204

*p < 0.05, **p < 0.01, ***p < 0.001; Tmean — mean air temperature, P total precipitation, m historical period
(1970-2000), o current period (2020-2021); SE = Standard error, R?c — conditional R? for random and fixed

effects, R?m — marginal R? for fixed effects



Supplementary Table 6. Linear mixed effects model coefficients and statistics for the DNA
amount of ragweed (two genome size groups are not distinguished), and meteorological and
geographical variables as fixed effects, and a measurement date as a random effect

t

Variables (fixed effects) DINA amount beta SE (p-val R%c R?m
(intercept) p-value)
df =527
Tmean ] 1.576 0.056 0.003 19.4%** 0.510 0.420
o 1.537 0.054 0.003 19.4%** 0.523 0.420
Tmean May—October L] 1.293 0.051 0.003 18.8*** 0.502 0.407
o 1.259 0.049 0.003 18.8*** 0.515 0.409
Tmean December—March = 2.056 0.064 0.003 20.3%** 0.510 0.438
o 2.023 0.061 0.003 19.9%** 0.518 0.429
P | 2.525 -0.0006 0.00004  -17.7*** 0.472 0.386
o 2.516 -0.0006 0.00004  -14.5%** 0.403 0.306
P May-October ] 2.465 -0.0009 0.00005  -17.9*** 0.478 0.390
o 2.482 -0.0009 0.00006  -14.2*** 0.404 0.297
P December—March ] 2.468 -0.002 0.0002 -13.1%** 0.325 0.259
o 2.333 -0.001 0.0002 -8.17%** 0.173 0.121
Altitude 2.187 -0.0003 0.00002  -16.4*** 0.430 0.348
Latitude 12.8 -0.221 0.012 -18.7*** 0.430 0.397
Longitude 2.889 -0.041 0.003 -11. 9*** 0.241 0.214

*p < 0.05, **p < 0.01, ***p < 0.001; Tmean — mean air temperature, P total precipitation, m historical period
(1970-2000), o current period (2020-2021); SE = Standard error, R?c — conditional R? for random and fixed

effects, R?m — marginal R? for fixed effects



DNA amount estimation from herbarium specimens
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Supplementary Fig. 2. The flow cytometry histograms from herbarium specimen
measurements. A. Ambrosia artemisiifolia collected in Komarno, 1949 by J. Futak; B.



Ambrosia artemisiifolia collected in Vrable, 1949 by J. Futak; C. Ambrosia artemisiifolia
collected in Malacky, 1956 by J. Majovsky. D. Ambrosia artemisiifolia collected in Rusovce,
1971 by B. Votavova. As standard, Bellis perennis was used (2C = 3.159 pg). For ragweed peak
identification, a “gating” (red lines) was used. The estimated DNA amount can only be
informative as not all peaks have the same size, low CV, or adequate nuclei number.



Ragweed genome size group and environmental variables
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Supplementary Fig. 3. Boxplots showing relationships between the environmental factors

(meteorological variables are from the historical period) and ragweed genome size groups in

the study area; yellow — group 1 (2C < 2.1 pg), red — group 2 (2C > 2.1 pg).



SDM of genome size distribution

Probability

Supplementary Fig. 4. Genome size distribution models. The model A predicts the probability
of the occurrence of group 1 (2C < 2.1 pg) in the study area. The probability is higher in
mountainous regions and greater latitudes. The model B shows the probability of the occurrence
of group 2 (2C > 2.1 pg), which is higher in lowlands and basins with the higher mean annual
air temperature. The reliability of both models is higher than 70%.



