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Figure S1. Phenotypic analysis of dry seeds of wild barley accessions originating from Israel. Supports Figure 2. (a) and
(b) Quantitative data for peeled seed length and seed width. (c) Quantitative data for awn lengh. The ecological conditions
for the sampling site of HS584 are unknown. s-mesic = semi-mesic, s-xeric = semi-xeric. Compana and Morex represent
two- and six-rowed cultivated barley controls, respectively. Data are the means (+SD) from three biological repetitions,
each with at least 20 seeds. One-way analysis of variance (ANOVA) was made separately for each tested parameter. Values
marked with the same letter do not differ according to Duncan multiple range test (p < 0.05).
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Figure S2. Principal component (PC) analysis of TKW, seed length and width for peeled seeds, and awn length. Supports
Figure 2. The positions represent contribution rates of three PCs.
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Figure S3. An example showing the interpretation of histograms of nuclear DNA content. Supports Figures 3 and 4. (a)
Representative gated histogram obtained from 20 DAP whole peeled wild barley seed accession H5584. Histogram shows
the gated C-value peaks for diploid seed tissue (a mixture of an embryo and seed maternal tissues; 2C =G1, 4C=G2, 8C =
E1 = first endocycle, and 16C = E2 = second endocycle) and triploid endosperm tissues (3C = G1, 6C = G2, 12C = E1 = first
endocycle, and 24C = E2= second endocycle) marked as gray and blue colored shading, respectively. The x-axis shows
relative fluorescence intensity on log3 scale and y-axis number of measured particles (counts). The gates were created in
FloMax program (Sysmex-Partec). The same gates were used for all evaluated samples of this study. (b) Table shows the

number of particles per each gate collected from the histogram presented in (a).
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Figure S4. Comparison of super cycle values in seed tissues of three six-rowed barley cultivars.
Source data for Figure 4. (a) and (b) show data for embryo/seed maternal tissues (EMB + SMTs)
versus endosperm (END), respectively. Data are the means (+SD) from three biological replicates,
each with at least five individual measurements. Mean = mean of super cycle value calculated be-
tween all cultivars. The dash-line between 24 DAP and dry seed samples means that seed develop-
ment continued after 24 DAP.
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Figure S5. Time-course study of wild barley HS584 seed growth. Supports Figure 6a. (a) Measure-
ments of sagittal section area of the whole seed, seed maternal tissues (SMTs), endosperm (END)
and embryo (EMB) from 4 to 48 days after pollination (DAP) and in dry seed. Four to twelve DAP
embryos were not analyzed for technical reasons. Data are the means from >20 individual meas-
urements. ANOVA was made separately for each parameter. Values marked with the same letter
do not differ according to Tukey’s test (p < 0.05). (b) Cumulative percentage of major seed tissues
calculated based on (a).
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Figure S6. Analysis the aleurone layer viability. Supports Figure 6b. Selected transverse sections of 28 DAP and dry wild
barley HS584 seeds stained with 0.1% Evans blue. AL = Aleurone layer, CSE = central starchy endosperm. Scale bar = 5
mm.
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Figure S7. Comparison of super cycle values in diploid seed tissues (embryo + seed maternal tissues; EMB+SMTs) of three
selected wild barley accessions at given DAP. D = Dry, RPm = Rosh Pinna, BGx = Bar Giyyora. Complements Figure 6c.
Data are the means (+SD) from three biological replicates, each with at least five individual measurements. The dash-line
between 48 DAP and dry seed samples means that seed desiccation continued after 48 DAP.
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Tables S1. Percentage of 2C, 4C, 8C and 16C nuclei at a given DAP and in dry seeds in diploid seed tissues represented
by the embryo (EMB) and seed maternal tissues (SMTs). Supports Figure 3a. Values are the means from 3 biological
replicates, each with at least 5 measurements (seeds) + SD. Blue color = mesic; green color = semi-mesic; green-brown color
= semi-xeric; orange color = xeric.

4 DAP

HS584 THm ZFm RPm NOm BGsm NOsx MHXx MGx WOx
2C 4294298 42.1+1.85 48.7+0.16 45+24 482+0.72 43.6+2.86 475+1.8 458+0.79 51.5+0.23 49.4 +0.54
4C 473417 49.6+1.44 44.1+1.03 48.3+0.92 445+1.01 48+2.09 452+1.11 48.6 +0.49 42.7 +0.53 45.4 +0.26
8C 9 +1.39 7613 6.7+092 59+1.85 6.6+0.81 7.7+0.89 65+0.63 49+1.11 52026 4.7+0.29
16C 09+0.13 0.6+0.04 0.5+0.05 08024 0.7+0.03 0.7+0.09 0.8+0.12 0.7+0.08 0.7+0.09 0.5+0.01

6 DAP

HS584 THm ZFm RPm NOm BGsm NOsx MHXx MGx WOx
2C 3314483 394292 44.6+3.1 38.6+2.86 41.8+3.17 359 +1.62 42.7 +1.86 42.1+1.12 49.3 +2.18 44.4 +0.24
4C 45.6+0.82 489 +1.89 44.3+1.06 48.7 +2.07 43.7 +1.84 49.3 +1.02 47.2+1.35 489 +0.42 42.4 +1.47 45.8 +0.87
8C 17.6+247 11+1.35 10.3+2.57 10.7+3.04 121+29 13206 92135 8+0.7 78+1.02 8505
16C 3.7+237 1.1+0.25 0.8+0.07 2+1.89 241217 154026 09+0.09 1+0.19 05+0.11 1.4+0.48

8 DAP

HS584 THm ZFm RPm NOm BGsm NOsx MHXx MGx WOx
2C 30.1+249 3594282 37+3.64 33.6+2.08 42.6+0.58 33.8+1.01 37.7+1.62 40+2.03 35.9+0.97 42.8 +2.31
4C  403+4.1 47.8+0.13 43.5+3.68 46.4+2.33 453 +£1.63 41.5+2.52 44.7+2.83 46+3.04 39.5+1.69 46.1 +0.91
8C 20.7+2.15 14.6+2.62 16.4+4.17 15.9+0.99 10.5+1.01 18.6 +1.44 13.7+2.59 10.5+0.85 20.7 +1.13 10.1 £2.29
16C 91679 1.8+0.15 3.1+237 44091 1.6+0.71 62+1.14 39+1.33 3.5+0.88 39+0.39 1+0.31

12 DAP

HS584 THm ZFm RPm NOm BGsm NOsx MHXx MGx WQx
2C 425+1.83 30.7+0.83 31.9+1.6 35.6+2.6 40.5+3.44 37.1+8.49 51+694 51.4+4.39 32.1+2.38 36.4+3
4C  34.1+1.29 41.8+0.75 369 +3.64 42.3+2.48 372215 3724577 33.2+7.05 32.4+1.98 38.3+0.51 34.9 +2.16
8C 173 +1.15 204258 23.6+2.31 16.5+1.53 14246 19226 11.3+0.35 10.2+£2.52 22.6+2.15 18+1.54
16C 6.2+0.84 7413 75+1.64 55+1.59 82+1.25 65402 45+1.01 6.1+041 7+0.66 10.6+3.89

16 DAP

HS584 THm ZFm RPm NOm BGsm NOsx MHXx MGx WQx
2C  51+0.19 385+7.08 50.9+2.39 458 +3.28 50.6 +1.61 51.8 +11.07 51.4+7.86 51.9+22 40815 45.8+6.76
4C  30.4+0.81 39 +5.62 27 £1 32+1.55 323228 30.2+4.87 31.3+4.19 25.7+2.1 28.4+0.65 32+7.04
8C 11.9+0.71 16.1+3.46 13.2+1.72 14.7+1.41 10.6+1.93 11.8+4.96 11.9+2 11.2+0.87 20.1+3.51 14+2.02
16C 6.6+02 63+19 88094 75421 65+1.73 62+1.26 54823 11.2+1 10.7+1.79 8.2+2.24

20 DAP

HS584 THm ZFm RPm NOm BGsm NOsx MHXx MGx WQx
2C 55.8+1.21 47+3.01 4836 493+481 61.1+23 543091 56.2+3 61.5+3.11 53.5+3.16 46.1 £1.27
4C 285+2.07 355+3.1 28.7+0.56 29.1£2.06 27.1+2.27 27.9+0.64 29.2+1.14 239151 28+0.99 259 £1.29
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8C 10.4+0.85 11.6+0.69 12.4+2.25 13.1+3.14 7.4+09 11.7+053 9.7+1.21 89=+1.44 12.6+1.57 14.5+1.49
16C 53+047 6+093 105+435 85+1.87 4.4+0.66 6.1+0.79 49+0.66 58+0.61 5.9+0.93 13.5+0.96

24 DAP

HS584 THm ZFm RPm NOm BGsm NOsx MHXx MGx WQOx
2C  53.2+1.52 479+3.04 49.3+3.86 51+1.41 60.8+4.82 51.2+2.23 57.3+1.72 57.1+3.94 48.4+4.82 47.8 +1.41
4C 28.8+0.67 32.2+2.83 25.4+1.53 27.1+0.98 24.1+1.05 26.4+0.1 259+1.64 249+191 29.1+0.9 30.2+1.08
8C 123+0.73 12+1.57 13.8+1.41 14+0.73 9.8+291 14.5+1.43 11.3+1.15 11.2+0.94 15.1+3.48 15+0.71
16C  5.7+0.39 794221 11.6+3.12 7915 53+1.03 794076 55+1.99 6.8=+1.33 73+1.98 7=1.03

Dry

HSs4 [ THm  ZEm  RPm _ NOm [UBGSMI NOsx  MHx  MGx  WOx

2C  50+1.44 53.5+1.83 57+0.37 55.1+3.71 57.4+1.05 53.5+2.76 60.2+3.99 49.6+4.04 54.5+0.75 52.4 +1.38
4C 28.4+0.97 283 +1.15 28.2+0.75 28.7+1.27 28.9+1.32 274223 27.6+1.34 29.7+2.32 28.4+0.57 27.8+0.79
8C 17+0.6 142 +1.06 11.2+0.32 12.4+1.99 10.7+0.16 13.9+0.47 9.4+2.08 16.4+1.57 13.1+1 15.5+0.87
16C 4.7 +0.31 4+0.3 3602 38+049 3403 52033 28+0.73 44+0.18 39x0.15 4.3+0.31

Table S2. Super cycle values at a given DAP calculated for SMTs. Supports Figure 3b. Values are the means from 3 bio-
logical replicates, each with at least 5 measurements (seeds) + SD.

HS584 THm ZFm RPm NOm BGsm NOsx MHx MGx WQx
4DAP 0.08+0.01 0.09+0.01 0.08+0.01 0.07+0.02 0.08+0.01 0.09+0.01 0.06+0.01 0.07+0.01 0.07+0.00 0.06+0.00
6 DAP 0.11+0.02 0.13+0.01 0.12+0.03 0.15+0.07 0.17+0.07 0.16+0.01 0.1+0.01 0.1+0.01 0.09+0.01 0.11=+0.01
8DAP 0.25+0.07 0.18+0.03 0.22+0.07 024+0.02 0.14+0.02 031+0.02 0.19+0.01 0.18+0.05 0.29+0.02 0.12+0.03
12DAP 0.31+0.04 0.35+0.01 0.39+0.03 0.28+0.03 0.31+0.01 0.32+0.03 0.33+0.03 0.22+0.02 0.37+0.03 0.39+0.09
16 DAP 0.25+0.01 029+0 0.31+0.02 0.3+0.06 024+0.05 0.24+0.03 0.32+0.07 0.23+0.01 0.42+0.07 0.3+0.03
20 DAP 0.21+0.02 0.24+0.02 04+0.01 03+0.07 0.16+0.02 025+0.03 0.29+0.01 0.2+0.03 0.24+0.03 0.42+0.03
24 DAP 0.24+0.01 028+0.03 0.37+0.05 03+0.04 02+005 03+0.04 028+0.03 025+0.05 03=+0.07 0.29+0.03

Dry 0.26+0.01 0.22+0.01 018+0.01 0.2+0.03 0.17+0.01 0.24+0.02 0.15+0.01 0.25+0.03 0.26+0.02 0.24 +0.01

mesic semi-mesic semi-xeric xeric

4 DAP 0.08 £0.01 0.09 +£0.01 0.06 +0.01 0.06 +0.01
6 DAP 0.14 +0.02 0.16 £ 0.01 0.1+0.01 0.1+0.01
8 DAP 0.19+£0.04 0.31 +£0.02 0.19 +£0.01 0.19£0.08
12 DAP 0.33 £0.05 0.32 +0.03 0.33+£0.03 0.33 £ 0.09
16 DAP 0.28 +0.03 0.24 +0.03 0.32 +0.07 0.32 +0.09
20 DAP 0.27+0.1 0.25+0.03 0.29 +0.01 0.29 +0.11
24 DAP 0.29 £ 0.07 0.3+0.04 0.28 +0.03 0.28 +0.03

Dry 0.19£0.02 0.24 +0.02 0.15+0.01 0.25+0.01
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Table S3. Percentage of 3C, 6C, 12C and 24C nuclei at a given DAP and in dry seeds in endosperm Supports Figure 4a.
Values are the means from 3 biological replicates, each with at least 5 measurements (seeds) + SD. Blue color = mesic; green
color = semi-mesic; green-brown color = semi-xeric; orange color = xeric.

4 DAP

HS584 THm ZFm RPm NOm BGsm NOsx MHXx MGx WQx
3C 5894736 60+6.66 62.4+8.92 62.6+4.73 51+13.62 59.1 £1.25 59.3 +6.22 50.5 +1.36 80.2 +2.12 66.6 +1.87
6C 325696 32+7.01 30.4+9.12 29.6+6.05 39.4 +14.71 31.5+1.61 33.1 +6.04 40+3.74 14.3+1.21 27.2+1.94
12C 6.7+0.86 6403 5.6+1.05 6.1+1.97 744042 7.4+197 59+054 74241 3.9+0.64 4.8+0.62
24C  1.8+0.19 14+033 1.6+046 1.6+094 21+0.6 19+0.84 1.7+0.15 24+0.72 1.4+0.22 1.2+0.07

6 DAP

HS584 THm ZFm RPm NOm BGsm NOsx MHXx MGx WOx
3C 50944 59.7+3.1 553+9.61 55.5+7.19 56.1 +6.98 53.4 +0.61 61.6 +6.59 50.2 +5.67 75.3+3.1 56.9 +1.12
6C  34+347 34.1+1.58 35.6+6.87 33.7+0.93 30.2+291 36.1+1.7 31.7+6.31 40.4+4.69 19.8 +3.25 35.1 +0.91
12C 12.7+6.18 5+1.08 7.1+2.18 8.8+5.87 10.2+6.14 9+1.67 54095 7.6+£1.2 394032 6.6+1.33
24C 24+1.71 11045 19073 19+0.82 334329 15+045 1.1x0.02 1.6+033 1021 1.3x0.10

8 DAP

HS584 THm ZFm RPm NOm BGsm NOsx MHXx MGx WQOx
3C 483+1.35 549427 49.8+9.33 479 +3.15 56.2+6.73 39.6 +1.55 52.2 +3.93 44.5+3.35 47 +2.17 61.2+1.19
6C 2754379 352+2.32 32.2+1.79 345+3.82 29.8+2.82 30.3+1.83 30+3.09 30.5+0.73 32.8+1.38 33.2+1.5
12C 18.4+0.45 8.1+0.69 14.1+6.61 15.1+0.2 10+3.09 23+1.1 14.7+3.08 179211 17.1+2.09 4.6+0.7
24C 584212 1.7+0.53 394349 23+05 29419 74096 3.1+3.79 7+1.08 3+048 0.9+0.2

12 DAP

HS584 THm ZFm RPm NOm BGsm NOsx MHXx MGx WOx
3C 2714535 33.2+7.78 35.8+6.77 44.4+4.04 35.8+0.82 37.4+7.42 3344299 22+4.27 40.5+10.28 26.5 +6.08
6C 34.3+2.63 345+1.69 32.3+0.99 32+1.79 31.1+094 299+0.36 31+1.19 30.3+0.76 31.4+3.61 39.4+1.62
12C 26.4+34 243+4.63 222328 194211 24.3+1.21 21.1+4.64 252 +1.38 29.1 £0.79 21.3+5.9 28.6+3.76
24C 1194055 79+1.51 954392 45+1.98 8.7+0.49 11.2+257 10.3+0.71 18.3+4.08 6.6+1.22 5.4+0.79

16 DAP

HS584 THm ZFm RPm NOm BGsm NOsx MHXx MGx WOx
3C 25.7+1.98 35+15.36 18.4+1.84 229 +1.69 27.1+1.89 2254545 28.8+2.09 21.1+2.3 17.4+2.77 30.9 £12.86
6C 34.1+0.65 33.5+3.36 33.2+3.11 425+1.46 30.9+1.56 32.1+1.31 30.1+4.78 25.2+2.83 37.3+1.06 36.6+1.9
12C  29.1 £1.58 23.3+8.89 34.4+1.76 28.4+1.38 29.8+0.22 329+3.56 28+4.29 29.6+0.79 29.8+1.83 26.1 £7.69
24C 10.8+2.74 7.7+4.07 13.6+2.77 6.2+1.57 11.8+0.51 12.3+0.61 129 +6.16 23.5+529 15+1.98 6.3 +3.33

20 DAP

HS584 THm ZFm RPm NOm BGsm NOsx MHXx MGx WOx
3C  2943.01 27.8+2.04 21.4+2.05 22.7+3.27 26.8+3.3 24111 26.6+294 242+3.17 21.4+254 17.6 £1.29
6C 37.6+2.43 36.1 £+0.67 33.7+0.94 38.7+0.42 29.4+2.13 304 +1.78 32.7+1.3 31+1.64 32+0.64 31.2+2.66
12C  255+1.6 26.3+2.67 309+1 314239 3224236 31.9+0.17 30.7+2.39 269 +7.75 33.9+2.28 36.6 £1.9
24C 7.7+1.03 95+155 134+146 75415 11.4+1.13 13.2+295 994326 17.7+3.01 12.3+0.89 14.1+2.19
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24 DAP

HS584 THm ZFm RPm NOm BGsm NOsx MHXx MGx WOx
3C  262+058 269+14 257+3.01 22.7+1.53 28.2+2.34 22.8+2.1 30.1+2.19 31.9+254 20+2.04 23.8+2.11
6C 3421071 33.8+1.8 29.1+247 384395 2941279 30.7+1.82 30.8+2.65 33+0.28 32+1.82 35.2+3.26
12C  29.1+0.98 31.2+1.12 289 +1.74 31.8+2.43 30.7 +1.87 32.7 +1.65 28.7 +2.55 234592 34.6+0.46 31+2.2
24C 105409 8+1.61 1584284 7.4+342 11.6+1.72 13.6+1.43 10.3+0.78 11.8+3.46 13.1 +4.03 9.7 +3.22

Dry

HS584 THm ZFm RPm NOm BGsm NOsx MHx MGx WOx
3C 31.1+1.13 37.2+2.29 38.7+1.81 39.5+1.31 46.8+1.38 38.1+2.27 449 +1.53 28.9 +3.77 38.2+2.25 37+1.37
6C 51.8+233 472425 412+1.7 458+3.2 395+2.09 3954421 36.8+2.36 57+2.08 44.9+1.03 46.5+1.96
12C 125+0.82 12+0.24 15.1+0.88 11.3+1.46 10.5+0.29 15.5+2.27 13.4+1.64 11.4+1.35 12.7+3.26 12.3 +0.81
24C 42+1.65 35102 48+051 334046 31052 6.6+04 454053 261049 41+3.07 4+0.15

Table S4. Super cycle values at a given DAP calculated for endosperm. Supports Figure 4b. Values are the means from 3
biological replicates, each with at least 5 measurements (seeds) + SD.

HS584 THm ZFm RPm NOm BGsm NOsx MHXx MGx WQx

4 DAP 0.16+0.04 0.1+0.01 0.09 +0.02 0.09 +0.04 0.12 + 0.02 0.12 + 0.04 0.09 + 0.04 0.11 + 0.01 0.07 + 0.01 0.08 + 0.01
6 DAP 0.11+0.01 0.07 £0.020.11+0.03 0.13+0.07 0.1+£0 0.12+0.01 0.08 +0.03 0.11 +0.01 0.06 + 0.01 0.1 +0.01
8 DAP 0.18 £0.08 0.12+0.01 0.22+£0.11 0.2+0.01 0.19+0.1 0.38+0.04 0.2+0.02 0.32+0.11 0.23 +0.03 0.07 £ 0.01
12DAP 03+0.04 0.4+0.08 0.42+0.11 0.28 +0.06 0.42 +0.02 0.45 +0.08 0.46 +0.1 0.67 +0.02 0.35+0.08 0.4 +0.05
16 DAP 0.53 +0.05 0.5+0.03 0.63+0.07 0.41+0.03 0.55+0.01 0.58 +0.1 0.54+0.05 0.78 +0.1 0.61 +0.04 0.47 +0.02
20 DAP 0.42 +0.02 0.46 +0.03 0.59 + 0.04 0.47 + 0.05 0.55 +0.04 0.6 +0.02 0.51 £0.06 0.63 = 0.06 0.6 +0.03 0.66 +0.04
24 DAP 0.5+0.01 0.48+0.03 0.62+0.07 0.47 +0.09 0.54 +0.03 0.6 £+0.02 0.5+0.04 0.47 +0.01 0.61 +0.08 0.51 £ 0.05

Dry 022+0.04 0.19+0 0.18+0.020.18+0.02 0.17+0.01 0.3+0.02 0.19+0.02 0.17+0.03 0.22+0.04 0.21+0

mesic semi-mesic semi-xeric xeric

4 DAP 0.1+0.01 0.12+0.01 0.09 +0.01 0.09 +0.02
6 DAP 0.1 +0.02 0.12 +0.01 0.08 +0.01 0.09 +0.03
8 DAP 0.18 £0.04 0.38 £ 0.02 0.2+0.01 0.21+0.13
12 DAP 0.38 £0.07 0.45+0.03 0.46 +£0.03 0.47 £0.17
16 DAP 0.52 +0.09 0.58 +0.03 0.54 +0.07 0.62 +0.15
20 DAP 0.52 +0.06 0.6 £0.03 0.51 +£0.01 0.63 +0.03
24 DAP 0.53 £0.07 0.6 £0.04 0.5+0.03 0.53 +0.07

Dry 0.18 £0.01 0.3+0.02 0.19+£0.01 0.2+0.03

Table S5. Super cycle values at a given DAP calculated for embryo/seed maternal tissues (EMB+SMTs) and endosperm
(END). Data are the means (+SD) from three biological replicates, each with at least 5 individual measurements. Supports

Figure 5a.
EMB + SMTs Wild Cultivated END Wild Cultivated
4 DAP 0.07 +0.01 0.11 +0.03 4 DAP 0.1+0.02 0.11 £ 0.02
6 DAP 0.12+0.03 0.2 +0.04 6 DAP 0.1+0.02 0.14 = 0.05
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8 DAP 0.21 +0.06 0.29 + 0.05 8 DAP 0.21 £ 0.09 0.26 + 0.08
12 DAP 0.33+£0.05 0.32+0.06 12 DAP 0.41+0.11 0.39+0.11
16 DAP 0.29 £ 0.06 0.26 +0.04 16 DAP 0.56+0.1 0.46 +0.13
20 DAP 0.27 +0.08 0.21 +0.04 20 DAP 0.55 = 0.08 0.43+0.1
24 DAP 0.28 £0.04 0.18+0.03 24 DAP 0.53+0.06 0.36 +0.07

Dry 0.22 +0.04 0.17+0.03 Dry 0.2 +0.04 0.19 £ 0.02
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