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Supplemental Table 1. Meteorological data for years of experiment

Sum of precipitation

Temperature (in °C)

Year (in mm)
May June July May  June  July
2010 109.7 25.8 84.3 115 174 221
2011 38.6 78.5 135.2 13.2 173 173
2012 44.9 715 143.1 14.7 158  18.7
Long-term avarage 56.0 68.2 81.5 14.3 17.2 19.0
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Supplemental Table 2. Characteristics of the SSR markers used in the study

Primer Chromosome Primer sequence (5°-3”) Tm (°C) Repeat
Xawm389 F: ATCATGTCGATCTCCTTGACG

° 3B R: TGCCATGCACATTAGCAGAT 60 | (CT)1a(GT)ss
XOWm533 F: AAGGCGAATCAAACGGAATA

’ 38 R: GTTGCTTTAGGGGAAAAGCC 60 | (CT)1s(CA)0
XaWm566 F: TCTGTCTACCCATGGGATTTG

° 3B R: CTGGCTTCGAGGTAAGCAAC 60 | (CA)2u(GAR(TA)
Xowm341 F: TTCAGTGGTAGCGGTCGAG

° 3D R: CCGACATCTCATGGATCCAC 5 | (CT)as
Xawm149 F: CATTGTTTTCTGCCTCTAGCC -

° 4B R: CTAGCATCGAACCTGAACAAG 5 | (GA)zsimp
XWMC238 I8 F: TCTTCCTGCTTACCCAAACACA @ | A

R: TACTGGGGGATCGTGGATGACA

Xawm304 F: AGGAAACAGAAATATCGCGG

° oA R: AGGACTGTGGGGAATGAATG 5 | (CT
Xqwm156 F: CCAACCGTGCTATTAGTCATTC

) oA R: CAATGCAGGCCCTCCTAAC 60 | (GTu
Xgwmaé B F: GCACGTGAATGGATTGGAC 0 | (GAGCEAN

R: TGACCCAATAGTGGTGGTCA

*iner-MITE polymorphism
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Supplemental Table 3 . Estimates of the contrast between mean values of analysed traits for

awned and awnless groups of lines in three environments*

Environment FDK1 FDK2 KWS.C KWS_I TKW.C TKw | KWS R~ TKW.R

(%) (%)
2010 -0.76 -1.35 0.058* 0.005* 2.78* 1.90* -2.82 0.11*
2011 -3.93 -4.18 0.041* 0.029* 1.41* 2.36* 1.37* 4.56*
2012 -1.28 -2.35 0.077* 0.016* 1.88* 1.09* -2.86 0.89*
LSD o.05 241 2.60 0.023 0.74 1.86 1.30

*Positive value indicates awned group has higher mean value than awnless group
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Supplemental Table 4. Mean values (over 3 years) of analyzed traits in Zebra x Saar RIL

population
No. of | Awned/ .
ine | Awnless Line FDK1 FDK2 KWS_I KWS_C KWS_R TKW_I TKW_C TKW_R
1| awned [SAAR 33.06 4123 0.38 068 5854 2386 3365 6897
2| awned | Z/S4 3373 4746  0.31 0.70 4384 1261 2741 4599
3| awned | Z/S 10 3027 4322 033 0.82 4061 1887 3227 5848
4| awned | Z/S 14 3121 4438 040 1.04 3884 1931 36.03 53.58
5| awned | Z/S 15 41.33 50.36 0.34 1.00 33.84 1735 37.28 46.56
6| awned | Z/S 18 32.51 4358 0.40 110 36.64 19.38 39.24 4940
7| awned | Z/S 20 3144 4131 044 1.04 4218 2034 3690 55.12
8| awned | Z/S 21 37.03 48.18 0.39 0.80 49.20 18.26  32.27 56.61
9| awned | Z/S 28 3500 4598 0.38 1.06 3569 1866 36.95 50.50
10| awned | Z/S 40 2482 3440 0.49 078 6252 17.81 3097 57.51
11| awned | Z/S 41 3324 4509 042 074 57.35 1887 3212 5875
12| awned | Z/S 43 4143 56.07 0.39 076 5112 18.06 36.05 50.10
13| awned | Z/S 55 37.54  50.40 0.39 0.84 46.77 1949 34.24 56.93
14| awned | Z/S 65 4269 5299 034 0.82 4117 1924 3657 5261
15| awned | Z/S 66 29.08 39.89 0.33 0.81 41.30 18.05 31.80 56.75
16| awned | Z/S 70 2021 2642 043 0.87 4981 2372 3654 6493
17 | awned | Z/S 75 21.73 30.39 0.44 095 4587 2025 3725 54.36
18| awned | Z/S 77 3231 4278 032 0.73 4377 1623 3121 52.00
19| awned | Z/S 140 3757 4699 0.38 0.80 4815 18.09 3135 57.72
20| awned | Z/S 182 5279 63.17 0.35 0.72 4884 1940 32.01 6061
21| awned | Z/S 214 39.39 46.67 0.44 0.86 51.82 2165 36.48 59.36
22| awned | Z/S 216 3423 4184 0.50 1.09 4595 2453  39.81 61.60
23| awned | Z/S 217 16.03 22.88 0.48 0.97 49.55 23.32 3595 64.86
24| awned | Z/S 220 3290 41.83 0.46 1.20 38.36 26.10 40.41 64.57
25| awned | Z/S 221 21.48 27.02 0.51 0.94 5353 2321 3654 6352
26| awned | Z/S 222 29.15 38.37  0.51 1.05 4864 2159 3526 61.24
27 | awnless | Z/S 9 3286 4234 0.34 069 4950 1838 3223 57.04
28 | awnless | Z/S 26 39.88 5255 0.34 079 4254 1472 3035 4849
29 | awnless | Z/S 27 33.92 46.16 0.35 0.72  48.24 156.05 29.83 50.47
30| awnless | Z/S 39 31.51 4298 0.36 0.72  50.58 17.91 32.78 54.63
31| awnless | Z/S 42 36.568 50.11 0.40 0.72 5547 16.70  32.97 50.66
32 | awnless | Z/S 44 4343 54.90 0.37 0.70  53.65 1849  36.19 51.10
33| awnless | Z/S 45 4133 5245 0.30 072 4190 1666 3027 55.04
34 | awnless | Z/S 67 3341 46569 0.36 079 46.31 1492 3054 48.84
35 | awnless | Z/S 87 2852 39.15 0.35 066 5320 1452 3124 46.49
36 | awnless | Z/S 190 4170 5475 0.39 070 5509 1832 3331 5502
37 | awnless | Z/S 215 35.78 48.29 0.39 0.79  49.57 2040 3523 57.89
38 | awnless | Z/S 218 23.39 30.70 0.54 0.80 67.23 2259 3459 65.31
39 |awnless | Z/S 219 2434 2660 0.43 0.64 66.75 22.84 3232 70.66
40| awned | Z/S1 26.22 36.46 0.41 0.72 56.46 156.53 30.25 51.36
41| awned | Z/S2 19.77 3151  0.37 068 5454 17.71 3551  49.88
42| awned | Z/S 3 2829 39.10  0.41 0.78 5230 18.03 3478 51.82
43| awned | Z/S7 3223 4223 042 0.82 5142 1912 3191 5992
44| awned | Z/S 12 21.89 30.53 0.41 0.76  54.43 18.25  31.98 57.08
45| awned | Z/S 16 2545 3497 0.44 0.85 52.11 2219 38.10 58.24
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0.86
0.77
0.74
0.79
0.85
0.63
0.59
0.63
0.69

44.99
62.14
55.15
51.96
50.01
556.49
41.28
61.30
74.64
58.93
58.90
62.00
58.69
62.21
60.07
56.70
56.93
60.00
56.62
69.97
64.68
62.88
39.77
61.13
4717
54.63
44.65
58.57
4427
43.67
42.41
49.28
47.96
63.48
49.04
78.00
76.17
70.61
50.91
56.35
63.13
54.80
43.47
54.66
67.84
58.21
58.90

18.60
19.34
20.90
16.44
20.55
17.38
17.19
19.62
19.75
16.16
17.54
18.54
17.03
18.57
21.16
15.48
19.31
19.34
20.71
19.98
18.38
20.96
16.87
18.16
17.47
18.99
20.48
17.11
17.00
17.22
14.70
17.21
19.34
2418
20.37
2212
22.57
18.59
22.56
20.38
20.20
15.97
21.04
19.78
18.31
23.01
17.73

34.93
31.60
33.94
35.06
35.48
32.18
34.00
34.47
36.58
356.72
33.51
32.60
34.57
33.59
37.25
36.77
35.59
37.61
40.40
37.21
33.29
31.72
32.94
30.37
33.86
32.94
32.62
31.85
31.69
32.30
32.05
32.23
30.44
33.52
32.59
34.58
32.28
34.52
356.50
33.16
35.06
33.38
38.21
32.05
31.92
33.81
30.52

53.25
61.19
61.58
46.89
57.94
54.02
50.56
56.92
53.99
45.24
52.35
56.87
49.26
55.30
56.81
42.09
54.26
51.44
51.25
53.70
56.22
66.06
51.23
59.79
51.59
57.67
62.77
53.73
53.66
53.31
45.88
53.38
63.55
7212
62.51
63.96
69.94
53.85
63.55
61.46
57.62
47.83
55.06
61.72
57.38
68.07
58.11
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Supplemental Table 5. Results of statistical analysis of relationships between marker polymorphism and

observed traits: F test—P-values

Marker Sou_rC(_e of F test—P value
variation FDK1  FDK2 KWS  TKW KWS R  TKW.R
Xgwmb566 Marker (M) <0.001 0.024 0.692 <0.001 <0.001 0.055
M x Year 0.288 0.402 0.165 0.036 0.368 0.978
M x Treatment - - 0.000 0.599
Xgwm46 Marker 0.002 0.019 0.058  <0.001 0,015 0.314
M x Year 0.574 0545 <0.001 <0.001 0.369 0.018
M x Treatment - - 0.002 0.310
Xgwm389 Marker <0.001 0.001 <0.001 <0.001 0.137 0.449
M x Year 0.095 0.271 0.002 0.004 0.884 0.219
M x Treatment - - 0.769 0.036
Xgwm533 Marker 0.001 0.007 <0.001 <0.001 0.912 0.283
M x Year 0.172 0.325 0.002 0.001 0.878 0.062
M x Treatment - - 0.019 0.145
Xgwm156 Marker 0.113 0.436 0.480 0.103 0.434 0.003
M x Year 0.135 0.287 0.263 0.627 0.623 0.833
M x Treatment - - 0.398 0.005
Xgwm238 Marker 0.902 0.395 <0.001 <0.001 0.123 <0.001
M x Year 0.001 0.000 0.007 0.277 0.014 0.080
M x Treatment - - 0.886 0.494
Xgwm341 Marker 0.706 0.512 0.114 0.001 0.614 0.112
M x Year 0.783 0.285 0.136 0.064 0.440 0.573

M x Treatment - - 0.828 0.019






