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Figure S1. TaCKX GFM and NAC2 expression patterns in 7 DAP spikes, seedling roots, and phenotypic traits in
mother, pater, and their six F2 progeny, from cresses of S6C x S3C (C3), S6C x S12B (C4*) and S6C x S5C (C5). * The
data for the C4 cross have already been presented in Szala et al. [24], where S16C was a component of the reciprocal
Cross.



Table S1. Measurement data of phenotypic traits presented in Figure 1, 2 and S1, in which data were related to mother set as 1.00.

Plar}ilt%e]lght Spike no. Serg;;igwspty Grain no. Grain yield [g] Spll}ir::e]ngth TGW Roo[tr:\glght CKX7?DCL'\§ pike CKX act. Root
Average oD Average OD | Average oD Average oD Average oD Average oD Average oD Average oD Average oD Average oD
for for for for for for for for for for for for for for for for for for for for
parents parents | parents parents | parents parents | parents parents | parents parents | parents parents | parents parents | parents parents | parents parents | parents  parents
Cl S12BQ 75.0 5.0 7.3 0.6 0.018 0.016| 248.3 41.0 11.8 1.0 10.0 0.2 47.9 4.3 40.7 18.3| 0575 0.052| 1.062 0.592
S6C & 71.0 3.6 5.7 12| 0.000 0.000| 173.0 9.2 8.8 0.8 9.6 0.6 50.5 2.2 48.7 16.9] 1.057 0.214| 1.123 0.440
Fal 75.0 6.0 0.014 202.0 10.3 10.7 50.8 56.0 0.709 0.979
F22 70.0 6.0 0.027 182.0 8.5 10.2 46.8 66.0 0.961 0.746
F23 78.0 6.0 0.027 129.0 6.3 9.5 48.6 59.0 1.292 1.145
F4 52.0 1.0 0.014 2.0 0.1 4.0 50.0 67.0 0.197 0.681
F25 77.0 7.0 0.000 283.0 13.8 10.6 48.8 15.0 0.962 0.594
F26 76.0 5.0 0.000 199.0 9.0 12.9 45.0 10.0 0.555 0.784
c2 S12BY 75.0 5.0 7.3 0.6 0.018 0.016| 248.3 41.0 11.8 1.0 10.0 0.2 47.9 4.3 40.7 18.3| 0575 0.052| 1.062 0.592
S5C & 72.3 25 5.0 1.0/ 0.005 0.008| 165.0 52.6 6.7 1.1 9.5 1.0 42.7 9.1 74.7 25.0] 1.109 0.203| 0.891 0.084
Fa1 77.0 6.0 0.027 225.0 10.0 11.2 44.4 18.0 0.835 0.693
F22 81.0 7.0 0.000 223.0 11.1 9.8 49.6 79.0 1.234 1.098
F23 78.0 7.0 0.027 202.0 9.2 8.6 45.7 83.0 0.609
F4 86.0 6.0 0.000 203.0 10.0 9.6 49.1 90.0 1.157 0.800
F25 81.0 3.0 0.014 25.0 0.9 7.5 37.6 90.0 1.259 1.772
F26 71.0 4.0 0.000 102.0 5.0 8.8 49.2 106.0 0.460 1.482
c3 S6CQ 71.0 3.6 5.7 1.2| 0.000 0.000| 173.0 9.2 8.8 0.8 9.6 0.6 50.5 2.2 48.7 16.9| 1.057 0.214| 1.123 0.440
S3CJ 77.0 2.6 6.3 15| 0.014 0.014| 185.7 39.9 9.5 2.0 7.3 0.3 51.1 0.1 36.3 25| 1.013 0.221| 0.416 0.006
Fa1 68.0 7.0 0.014 74.0 34 5.0 454 113.0 0.975 0.707
F22 76.0 7.0 0.000 233.0 11.7 8.5 50.3 64.0 1.328 0.734
F23 77.0 12.0 0.069 369.0 9.7 8.8 26.3 35.0 1.076 0.604
F4 77.0 8.0 0.000 239.0 9.5 7.7 39.8 54.0 1.531 1.034
F25 66.0 3.0 0.000 39.0 15 6.0 39.5 78.0 2.057 0.470
F26 86.0 8.0 0.000 271.0 13.0 8.0 47.9 34.0 2.319 0.925




c4 S6C¢ 71.0 36 57 1.2 0.000 0.000| 173.0 9.2 88 0.8 96 06| 505 22| 487 16.9| 1.057 0.214| 1.123 0.440
S12BJ | 750 5.0 73 06| 0018 0016| 2483 410 118 10| 100 02| 479 43| 407 183| 0575 0.052| 1.062 0.592
F.l 73.0 9.0 0.000 257.0 12.9 9.4 50.0 69.0 0.792 1.039
F22 72.0 8.0 0.041 352.0 17.9 11.6 50.7 71.0 0.601 1.049
F23 69.0 8.0 0.000 235.0 12.1 9.6 51.3 41.0 0.878 1.084
F24 76.0 4.0 0.000 147.0 8.0 11.0 54.1 96.0 0.476 1.234
F25 78.0 6.0 0.000 250.0 115 12.2 46.0 47.0 1.173 0.568
F26 75.0 4.0 0.055 120.0 6.9 11.3 57.2 67.0 1.317 1.988

c5 S6CQ 710 36 57 1.2]| 0.000 0.000| 173.0 9.2 88 0.8 96 06| 505 22| 487 16.9| 1.057 0.214| 1.123 0.440
S5C & 723 25 50 1.0| 0.005 0.008| 165.0 526 67 11 95 10| 427 91| 747 250| 1.109 0.203| 0.891 0.084
F2l 67.0 13.0 0.055 374.0 17.9 8.8 47.9 99.0 1.157 0.616
F22 68.0 9.0 0.027 239.0 13.0 9.3 54.5 87.0 1.286 0.506
F23 72.0 6.0 0.000 219.0 13.2 10.0 60.5 67.0 1.230 0.624
F24 64.0 3.0 0.014 50.0 2.6 8.8 52.8 100.0 1.806 0.704
F25 71.0 2.0 0.014 11.0 0.4 8.0 38.2 94.0 0.819 0.646
F26 81.0 6.0 0.000 266.0 12.8 11.0 47.9 43.0 0.823 0.719

ce P9? 400 1.0 47 21| 1667 1528| 1043 727 22 1.0 78 1.0 245 125| 927 12.1] 1.009 0.180
S8 d 770 26 6.3 3.1| 0000 0.000| 278.7 153.4| 108 56| 121 12| 400 42| 763 76| 0985 0.101
Fal 80.0 8.0 2.000 273.0 12.8 10.9 47.0 101.0 0.946
F22 56.0 4.0 2.000 90.0 2.4 6.7 26.6 94.0 0.871
F23 55.0 6.0 1.000 86.0 3.1 6.8 35.8 114.0 0.970
F24 67.0 6.0 0.000 215.0 7.6 10.5 35.1 87.0 0.857
F25 83.0 7.0 0.000 309.0 12.7 9.7 41.1 64.0 1.247
F26 74.0 9.0 0.000 313.0 9.8 9.8 31.3 74.0 0.780

c7 S8%9 770 26 63 31| 0000 0.000| 278.7 1534| 108 56| 121 12| 40.0 42| 763 7.6| 0.985 0.101
P9 & 400 1.0 47 21| 1667 1528| 1043 727 22 1.0 78 10| 245 125| 927 12.1| 1.009 0.180
Fal 75.0 7.0 0.000 247.0 115 8.8 46.5 86.0 0.935
F22 74.0 6.0 0.000 220.0 10.3 9.8 46.6 85.0 1.402
F23 62.0 3.0 0.000 63.0 1.7 7.5 27.3 90.0 0.820
F24 72.0 7.0 0.000 222.0 8.6 8.2 38.9 66.0 1.219
F25 79.0 7.0 0.000 247.0 12.3 8.1 49.8 70.0 0.844
F26 54.0 3.0 58.0 2.9 7.5 49.3 82.0 0.584




Table S2. Correlation coefficients between TaCKX GFM and NAC2 expression in spikes and roots, CKX activity
and yield-related traits of M + F2 and P + F2 from different crosses.

CKX2'|CKX2.2. CKX5 CKX9 CKx10 [GKXIT| NAC2- | CKX1 CKX3 CKX5 CKX8 CKX10 CKX11 NAC2- | Aktywn Aktywn |\'Plant " "Spike | Empty |'Semi- Grain'| Grain  Spike [[TGW
Spike | 2 Spke Spike Spike Spike | Spke  5A | Root Root Root Root Root Root S5ARoot| o$¢  os¢ | height number spike ~empty number yield  length
Spike bezwzgl bezwzgl number  spike
edna  .Kios number
Korzer  7DAP
CKX1 Spike M1 M+F, 073 0.63 -0.67 073 -0.61
P P+F, 0.39 -0.12 -0.43 0.58 0.25
CKX1 Spike M1 M+F, 024 013 067 032 069 075 0.35 090 067
* P+F, 0.74 0.75 0.36 0.67| 0.14 0.11 0.63] 0.80| 0.03
CKX1 Spike M2 M+F, 006 068 078
P P+F, 067 068 052
CKX1 Spike M2 M+F, 0.16 -0.20 0.67| 0.71
+Pa P+F, 0.68 -0.60 0.87 0.55
CKX1 Spike M2 M+F; 051
+P2 P+F, 0.62
CKX2.1 Spike M+F, 0.05 0.62 0.50 0.65
MLYPL pyr, 0.60 033 0.67 033
CKX2.1 Spike M+F, 0.26 070 035 -0.62
MLYPZ o, 0.81 057 071 029
CKX2.1 Spke M+F, -0.52 0.81] -0.67 0.29 -0.03|
M2+P3  pyf, -0.70 0.52 044, 083 0.69|
CKX2.11 Spike M+F,
M2+PA pp
CKkx2.1 Spke M+Fs 0.10 -0.65 074 065 073
M2+P2 P+ 0.75 -0.75 067 026 041
CKX2.2.2 Spike M+F, 0.37] 0.65 -0.05
ML+PL pyf, 0.61 0.74 0.69
CKX2.2.2 Spike M+F, 0.72 0.42 0.62 -0.60 -0.60 -0.61 0.61 0.81
ML+P2  pyf, 001 068 022 -0.29 0.50 060 055 -0.02 013
CKX2.2.2 Spike M+F, -0.10
M2+ P3 P+F, -0.62
CKx2.2.2 Spike M+F, 060 064 087 073
P+F, 063 056 074 0.14
CKX2.2.2 Spike M+F, 0.69
M2+P2  pyf, -0.28
CKX5 Spike M1 M+F, 0.50 068 061 033 029 022 064  -0.37, 062 -0.69
P+F, 0.76 0.80 -0.78 -0.61 0.66 0.63 0.01 -0.61] 0.90 -0.32
CKX5 Spike M1 M+F, 0.43 -0.62 0.78
P2 P+F, 0.67 -0.26 031
CKX5 Spike M2 M+F, -0.68 0.48 -0.68 -0.67
[ 003 062 -0.67 0.02
CKX5 Spike M2 M+F, -0.02
P+F, -0.60
CKX5 Spike M2 M+F, 084 078
+P2 P+F, 0.50 0.87
CKX9 Spike M1 M+F, 0.38 -0.08 0.29
P+F, 072 -0.66 0.66
CKX9 Spike M1 M+F, 0.68 -0.86 -0.82 -0.68 0.60 0.38
*P2 P+F, 0.28 -0.95 -0.82 -0.43 055 0.66 0.65
CKX9 Spike M2 M+F, 054 035 070 -049  -0.49 -0.51]
+P3 P+F, -0.61 -0.70 0.47 -0.85 -0.60| -0.61]
CKX9 Spike M2 M+F, 0.60 0.72 071 071
P4 b 0.49 021 050 042
CKX9 Spike M2 M+F,
P+F,
CKX10 Spike M+F, 075 0.83] 061 -0.18 073
ML+PL  pyf, 0.75 0.59] 0.69 -0.69| 0.13
CKX10 Spike  M+F, 033 093 029 093 -069 064
MItP2  psF 062 -074 062 090 -036] 031
CKX10 Spike  M+F, 075 -0.69 091 0.8 -0.76 078
M2+P3  pyf, 0.57 -0.69 -0.13 0.15 0.04 -0.28

CKX10 Spike M+F,
M2+P4 pLp

CK10 Spike M2 M+F; -0.60)| -0.63
P2 P+F, 002  -0.27
CKX11 Spike M+Fy 079 026 0.88 -0.71 071 0.02 -0.65
ML+PL  pyF, 028  -0.69 0.86 0.07 -0.02 076 -0.15
CKX11 Spike  M+F, 066| 079
ML+P2 puyf, 0.24
CKX11 Spike M+F, -0.67 062 061 070 0.67 0.63
M2+P3  pyF, -0.64 037 -041  -014 -0.13 0.01
CKX11 Spike M+F, 083 069 073 062 -0.29 004/ 083 064
M2+P4 pyF, 051 -033 062 035 0.67 060 025 0.49
CKX11 Spike M+F, -0.62 0.51 -0.74
M2+P2  pyF, -0.02 0.75 0.22
NAC2:5A Spike M+F, -0.32 0.66 -0.65 066 071 070
P+F, -0.78 0.61 -0.88 039 -055 050
NAC2-5A Spike M+F; 0.78 0.73 -0.64 -0.77
ML+P2  pyF, 0.36 0.21 -0.46 -0.35
NAC2-5A Spike M+F, -0.48 -0.31 -0.49 -0.34
M2+P3  pyf, -0.90 -0.75 084 062
NAC2-5A Spike M+F, -0.68
M2+P4 pyp, -0.63
NAC2-5A Spike M+F; -0.35 -0.71]
P+F, -0.66 0.46|

Highlighted in blue - specific to mother and F2; highlighted in green — specific to pater and F2; highlighted in yellow
— occurring in both groups.




Table S3. Correlation coefficients between the expression of TaCKX GFM and NAC?2 in spikes or spikes per roots, as well as yield-related traits in the groups of M + F2 and P + F2
of reciprocal crosses of awned x awnless (C6) and awnless x awned parents (C7).

7K (C6 awned x CKX'2.1 CKX2..2. CK?(S CK?(Q CK)'(10 CK).(ll NAC2- |CKX1 CKX3 CKX5 CKX8 CKX10 CKX11 NAC2- PI?.nt Spike Empty Semi- Grain G.rain Spike [ TGW R.0m
awnless) Spike 2 Spike Spike Spike Spike | Spike SA Root Root Root Root Root Root 5A Root[height number spike em_pty number yield length wieght
Spike number spike
CKX1 Spike C6(M+F,) 0.78 0.82 0.71 0.67 0.69 0.86 0.67 0.79 -0.71 -0.82 0.74 -0.52 -0.42 0.11 -0.70
C6(P+F,) 0.72 0.83 0.71 0.69 0.76 0.86 0.69 0.00 -0.18 -0.79 0.02 0.60 0.60 0.65 -0.60
CKX2.1 C6(M+F,) 0.88 0.81 0.72 0.81 0.81| -0.67 -0.27 -0.62 -0.90
Spike 6 (P +F,) 0.80 076 077 0.90 0.81| -0.13 -0.79 0.24 -0.66
CKX2.22 C6(M+F,) 0.64 0.76 0.83 0.62 0.71 0.61 -0.68 -0.39 -0.97
Spike 6 (P +F,) 075 074 083 062 0.69 -0.25 -0.11 -0.78 -0.88
CKX5 Spike C6 (M+F,) 0.84 0.75 0.99 0.79| -0.93 0.98 -0.87 -0.84 -0.82 0.90( -0.83 -0.80 -0.70 -0.68 -0.84 -0.69
C6(P+F,) 0.86 0.82 0.64 0.96| 0.11 -0.61 0.21 -0.43 -0.36 -0.57| 0.07 -0.35 0.12 0.00 0.17 -0.31
CKX9 Spike C6(M+F,) 0.99 0.90 0.92| -0.76 0.92 -0.84 -0.70 0.73| -0.88 -0.82 -0.72 -0.70 -0.41 -0.89 -0.73
C6(P+F,) 0.60 0.95 0.92| 0.39 -0.08 -0.27 -0.59 -0.31] 0.37 -0.01 0.33 0.33 0.72 0.26 -0.36
CKX10 C6(M+F,) 0.84 0.86| -0.71 0.84 -0.82 -0.61 0.62| -0.82 -0.79 -0.46 -0.67 -0.64 -0.86 -0.72
Spike C6(P+F,) 0.42 0.84| 0.28 -0.14 -0.15 -0.54 -0.25| 0.35 0.54 -0.87 0.64 0.58 0.06 -0.24
CKX11 C6(M+F,) 0.86| -0.79 0.97 -0.93 -0.76 0.88| -0.86 -0.86 -0.73 -0.69 0.06 -0.89 -0.77
Spike C6(P+F,) 0.77| 0.15 -0.19 -0.12 -0.49 -0.24| 0.35 0.15 0.42 0.34 0.73 0.09 -0.35
NAC2-5A C6(M+F,) -0.80 0.96 -0.92 -0.75 0.90| -0.88 -0.86 -0.31 -0.72 -0.69 -0.25 -0.88 -0.80
Spike C6(P+F,) 0.50 -0.07 -0.15 -0.58 -0.25| 0.43 0.24 -0.70 0.50 0.44 0.67 0.20 -0.45
CKX2.1 CKX2.2. CKX5 CKX9 CKX10 CKX11l NAC2- |CKX1 CKX3 CKX5 CKX8 CKX10 CKX11 NAC2- |Plant Spike Empty Semi- Grain Grain Spike TGW Root
8K (C7awnlessx  Spike 2 Spike Spike Spike Spike | Spike = 5A | Root Root Root Root Root  Root 5A Root|height number spike empty number yield length wieght
awned) Spike number spike
number
CKX1 Spike C7(M+F,) 0.79 0.75 0.87 0.71 0.77 0.93| 0.27 0.12 0.67 0.41 0.17 0.43 092 -045 -0.19
C7(P+F,) 0.81 0.75 0.85 0.64 0.77 0.92( -0.73 -0.67 -0.45 -0.67 0.79 -0.60 -0.14 -0.78 -0.64
CKX2.1 C7(M+F,) 0.81 095 0.99 0.68 090 0.97| 0.83 0.71 -0.02 -0.55 0.22| 0.50 0.20 0.17 0.27 035 0.85 -0.17
Spike C7(P+F,) 0.83 091 0.90 0.80 094 0.97| -0.43 -0.30 -0.77 -0.80 0.98| -0.92 -0.67 0.79 -0.78 -0.73 -0.49 -0.89
CKX2.22 C7(M+F,) 0.86 0.69 0.60 0.38 0.31 -0.86 0.30 0.11 0.17 0.16 0.02 -0.28 -0.45
Spike 7 (P+F,) 0.75 0.69 0.60 -0.62 -0.81 -0.88 -0.85 -0.62 0.79 -0.70 -0.72 -0.62 -0.78
CKX5 Spike C7(M+F,) 0.92 0.53 0.77 0.90| 0.95 0.92 0.99 -0.26 -0.45 0.56| 0.66 0.17 bd 0.32 0.40 0.79 0.04 -0.38
C7(P+F,) 0.83 0.75 099 0.79| -0.63 -0.48 1.00 -0.81 -0.82 0.98| -0.86 -0.80 0.87 -0.89 -0.66 -0.51 -0.85 -0.79
CKX9 Spike C7(M+F,) 0.60 0.95 0.93| 0.75 0.82 0.88 0.01 -0.55 0.13| 0.45 0.09 bd 0.33 035 0.93 -0.25 -0.14
C7(P+F,) 0.99 0.91 0.93| -0.62 -0.24 0.94 -0.60 -0.71 0.81] -091 -0.85 0.82 -0.78 -0.70 -0.59 -0.90 -0.82
CKX10 C7(M+F,) 0.42 0.84| 0.66 0.80 0.82 -0.51 0.38| 0.47 0.40 bd 0.52 0.65 0.60 -0.14 -0.11
Spike C7(P+F,) 0.84 0.86| -0.57 -0.03 0.87 -0.62 0.69( -0.86 -0.74 085 -0.71 -0.65 -0.60 -0.85 -0.79
CKX11 C7(M+F,) 0.78| 0.55 0.70 0.73 0.10 -0.52 0.09| 0.37 0.18 bd 0.31 0.34 0.91 -0.29 -0.03
Spike 7 (P +F,) 0.87 -0.63 -0.47 1.00 073 -079 095 -090 -0.78 0.82 -0.83 -0.71 -0.57 -0.90 -0.81
NAC2-5A C7(M+F,) 0.87 087 0.95 006 -054 015 048 0.8 bd 038 044 0.86 -021 -0.17
Spike  C7(P+F,) 062 -051 1.00 074 -079  0.96| -092 -0.75 0.82 -0.68 -0.70 -0.47 -0.88 -0.84

Highlighted in blue — specific to mother and Fz; highlighted in green — specific to pater and Fz; highlighted in yellow — occurring in both groups. Bold - significant at p > 0.01.



