Table S1. Physical and chemical soil characteristics of the experimental sites during 2020 and 2021 growing
seasons.

Characteristics 2020 2021
Soil particles distribution
Sand (%) 15.33 14.80
Silt (%) 33.20 32.50
Clay (%) 51.47 52.70
Soil texture Clay Clay
pH (1: 2.5 water suspension) 8.03 8.17
EC (dS m™) 2.30 2.56
Organic matter 1.63 1.56

Soluble cations and anions (mmolc L)
Ca? 10.70 10.0
Mg > 4.20 3.96
K+ 1.92 1.78
Na+ 13.9 13.04
HCOs 13.50 15.60
Cl- 8.60 7.30
SOs> 8.70 7.50

COs* 0.0 0.0




Table S2. List of SSR primers and their sequences used in this study.

No. Marker Forward primer Reverse primer

1 RM315 GAGGTACTTCCICCGTTTCAC AGTCAGCTCACTGIGCAGIG

2 RM543 CIGCTGCAGACTCTACTGCG AAATATTACCCATCCCCCCC
3 RM263 CCCAGGCTAGCTCATGAACC GCTACGTTTGAGCTACCACG
4 RM279 GCGGGAGAGGGATCTCCT GGCTAGGAGITAACCTCGCG
5 RM55 CCGTCGCCGTAGTAGAGAAG TCCCGGTTATTITAAGGCG

6 RM518 CTCTTCACTCACTCACCATGG ATCCATCTGGAGCAAGCAAC
7 RM159 GGGGCACTGGCAAGGGTGAAGG GCTTGIGCITCICTICICTICTICTICTCTICTC
8 RM3805 AGAGGAAGAAGCCAAGGAGG CATCAACGTACCAACCATGG
9 RM70 GTGGACITCATITCAACTCG GATGTATAAGATAGTCCC

10 RM234 ACAGTATCCAAGGCCCTGG CACGTGAGACAAAGACGGAG
11 RM72 CCGGCGATAAAACAATGAG GCATCGGTCCTAACTAAGGG
12 RM223 GAGTGAGCITGGGCTGAAAC GAAGGCAAGICTTGGCACTG
13 RM160 CGTCGGATGATGTAAAGCCT CATATCGGCATTCGCCTG

14 RM222 CITAAATGGGCCACATGCG CAAAGCTTCCGGCCAAAAG
15 RM332 GCGAAGGCGAAGGTGAAG CATGAGTGATCTCACTCACCC
16 RM20A ATCTTGTCCCTGCAGGTCAT GAAACAGAGGCACATTTCATIG




Table S3. Separate analysis of variance of all the studied traits under each environment.

Days to Heading Plant Height
Source of - -
. First Season Second Season First Season Second Season
Variance
DF Normal Stress Normal Stress Normal Stress Normal Stress
Genotypes 20 12828 123.40™ 138.97** 15296 442.89** 46829  449.91**  440.94**
GCA 5 216.12**  180.88** 232.91** 277.66™* 988.82** 1193.55** 1079.75** 1103.62**
SCA 15 99.00%*  104.24** 107.66™ 111.39** 260.91** 226.54**  239.96**  220.05**
Error 40 0.95 0.9 1.25 0.92 4.58 5.04 5.53 4.62
Leaf Rolling Relative Water Content
Source of - -
. First Season Second Season First Season Second Season
Variance
DF Normal Stress Normal Stress Normal Stress Normal Stress
Genotypes 20 0.60** 4.89** 0.65** 4.58** 21.91**  117.35** 43.55%* 132.19**
GCA 5 0.58* 5.94%* 0.77** 0.77** 25.63**  186.50** 44.84** 179.70%*
SCA 15 0.63** 4.54%* 0.61** 2.86** 20.67%* 94.30%* 43.12%* 116.36%*
Error 40 0.22 0.27 0.11 0.13 1.39 1.2 1.05 1.54
Chlorophyll Content Number of Panicles/Plant
Source of - -
. First Season Second Season First Season Second Season
Variance
DF Normal Stress Normal Stress Normal Stress Normal Stress
Genotypes 20 18.30** 28.39%* 20.25%* 25.28%%  47.80** 17.60** 33.71%* 14.37**
GCA 5 14.30** 18.99** 12.31** 23.55%*%  60.85** 11.47** 33.89%* 8.25**
SCA 15 19.64** 31.53** 22.90%* 25.86**  43.45** 19.64** 33.65%* 16.41**
Error 40 0.93 1.01 1.28 0.98 1.12 0.83 0.86 0.68
5 ’ Number of Filled Grains/Panicle Sterility Percentage
ou'rce N First Season Second Season First Season Second Season
Variance
DF Normal Stress Normal Stress Normal Stress Normal Stress
Genotypes 20  383.96™ 411.72* 647.15* 717.54*  19.59** 43.50%* 40.97%* 35.68%*
GCA 5 305.76**  447.79** 553.12**  669.30**  13.70** 49.69%* 41.74%* 36.93%*
SCA 15  410.03** 399.69** 678.50** 733.62** 21.55%* 41.44** 40.72** 35.27*%*
Error 40 30.56 25.13 29.21 33.05 0.33 0.8 0.47 0.87
1000-Grain Weight Grain Yield/Plant
Source of - -
. First Season Second Season First Season Second Season
Variance
DF Normal Stress Normal Stress Normal Stress Normal Stress
Genotypes 20 7.72%% 4.29** 8.06** 3.96** 114.62**  63.66** 66.18** 73.71%*
GCA 5 3.99** 1.50% 5.48** 1.99* 152.51*%  112.24** 95.83** 122.08%*
SCA 15 8.96** 5.31** 8.93** 4.62%* 101.99%*%  47.47** 56.29%* 57.59%*
Error 40 0.55 0.59 0.62 0.77 2.39 1.82 2.29 2.23




Table S4. General combining ability effects (GCA) of the evaluated parents for all studied traits under each

environment.
Trait Env. - - o Parents o o o LSD (gi) o0s OL_O?D (8)
DTH El -3.87** -2.25%* -1.59** 2.27** 1.62** 3.87%* 0.37 0.49
E2 -3.78** -1.14** -1.71%* 1.57** 1.12%* 3.94** 0.35 0.47
E3 -3.93** -2.49** -1.58** 2.48** 1.55%* 3.98** 0.42 0.57
E4 -4,94%* -2.33** -1.13** 2.12%* 2.03** 4.25%* 0.36 0.48
Comb. -4.13** -2.05** -1.50** 2.09** 1.58** 4.01** 0.18 0.24
PH El -4.27%* -5.70** -5.77%* 7.42%* 0.14 8.18** 0.81 1.08
E2 -5.68** -6.20** -4.67** 9.51** -1.01* 8.05** 0.85 1.13
E3 -5.20** -6.11** -4.88** 10.00** 0.12 6.07** 0.89 1.19
E4 -5.64** -6.37%* -4,00%* 8.41%* -0.78 8.38** 0.81 1.08
Comb. -5.20%* -6.09** -4.83** 8.83** -0.38 7.67%* 0.41 0.54
LR El 0.06 -0.11 -0.07 0.20* 0.11 -0.18* 0.18 0.24
E2 0.09 0.81** -0.18 -0.42%* 0.25* -0.54** 0.21 0.28
E3 0.16* -0.17** -0.17** 0.12 0.21** -0.14* 0.12 0.16
E4 1.07** 0.30** -0.71** -0.48** 0.05 -0.23** 0.11 0.15
Comb. 0.34** 0.21** -0.28** -0.15** 0.15** -0.27** 0.08 0.10
RWC El -0.59* 0.41 0.18 1.68** -1.36** -0.32 0.44 0.59
E2 -2.00** -3.05** 3.16%* 3.28** -2.08** 0.68** 0.41 0.55
E3 -0.29 -0.22 -0.73** 0.93** -1.82%* 2.12** 0.39 0.52
E4 -2.08** -3.40** 2.41%* 3.06%* -1.78** 1.79** 0.47 0.62
Comb. -1.24** -1.57** 1.25%* 2.24** -1.76** 1.07** 0.21 0.28
CHLC El 0.53** 0.92%* -0.81** 0.18 -1.06** 0.23 0.36 0.49
E2 0.52*%* 0.19 0.45* -0.18 -1.70** 0.71** 0.38 0.51
E3 0.62** 0.52* -0.86** 0.04 -0.90** 0.59** 0.43 0.57
E4 0.86** 0.43* -0.99** 0.41% -1.49** 0.78** 0.37 0.50
Comb. 0.64** 0.51** -0.55** 0.11 -1.29** 0.58** 0.19 0.25
NP El -0.18 -0.11 1.39** 1.87** -2.67** -0.30 0.40 0.53
E2 0.16 -0.44* 0.40* 0.62%* -1.19** 0.44* 0.34 0.46
E3 -0.56** -0.22 1.66** 1.19** -1.45%* -0.63** 0.35 0.47
E4 -0.41* -0.09 1.02** 0.24 -0.65** -0.11 0.31 0.41
Comb. -0.25** -0.21* 1.12** 0.98** -1.49** -0.15 0.17 0.23
NFG El -0.10 -1.02 6.16%* 1.56 -3.86** -2.73% 2.08 2.79
E2 -2.68** -3.01** 6.40%* 4.12** -4.34%* -0.48 1.89 2.53
E3 -2.80** 0.41 7.64%* 2.63* -1.61 -6.28%* 2.04 2.72
E4 -5.13** -3.48%* 8.48%* 4.03** -0.32 -3.57** 2.16 2.90
Comb. -2.68*%* -1.78** 7.17*%* 3.08** -2.53%* -3.27%* 1.00 1.32
SP El -0.34** 0.02 -1.18** 0.10 1.12%* 0.28* 0.22 0.29
E2 1.04** 0.79** -1.09** -1.65** 1.93** -1.02** 0.34 0.45
E3 -1.30** -0.89** -1.10** 0.18 1.28%* 1.83** 0.26 0.35
E4 0.87** 0.62%* -1.18** -1.29** 1.72%* -0.74** 0.35 0.47
Comb. 0.07 0.13 -1.14** -0.66** 1.51** 0.09 0.14 0.19
El 0.59** 0.40** -0.06 -0.43** -0.32* -0.18 0.28 0.37
E2 0.13 -0.04 -0.04 -0.18 -0.24 0.37* 0.29 0.39
TGW E3 0.80** -0.42%* 0.16 -0.37* -0.36* 0.20 0.30 0.40
E4 0.05 -0.49** 0.01 0.30 -0.12 0.25 0.33 0.44
Comb. 0.39** -0.14 0.02 -0.17% -0.26** 0.16* 0.15 0.19
GYPP El 2.05** 0.52 2.27** 1.30** -4.13** -1.94** 0.58 0.78
E2 -1.55%* -3.12%* 1.75%* 2.78** -0.41 0.54* 0.51 0.68
E3 0.84** 1.73** 2.24%* -0.24 -2.87%* -1.71%* 0.57 0.76
E4 -1.54** -2.41** 3.01%* 2.19** -1.76** 0.51 0.56 0.75
Comb. -0.05 -0.82%* 2.30** 1.51** -2.29%* -0.65** 0.27 0.36

*and ** indicate p-value < 0.05 and 0.01, in the same order



DTH s days to heading, PH is plant height, CHLC is chlorophyll content (SPAD reading), LR is leaf rolling, RWC is relative water content, NP is number of
panicles per plant, SP is sterility percentage, TGW is 1000-grain weight (g) and GYPP is grain yield per plant (g).



Table S5. Specific combining ability effects (SCA) for the 15 F1 hybrids for studied traits under each environment.

DTH PH LR RWC
Genotype

El E2 E3 E4 Comb. El E2 E3 E4  Comb. E1l E2 E3 E4  Comb. El E2 E3 E4 Comb.
PIxP2  -165* 057 0.01 201% -1.18% 708 12.96* 8.32% 13.17% 1038* 017 040 0.13 0.03 0.18 3.75% 2.72% 4.14% 252 3.28%
PIxP3 031 145% 020 -8.18% -3.39% 135 222 3.70% 091 205% 027 024 020 0.85* 0.39% 317 2.09% 3.63* 1.49* 2.60%
P1xP4  589* 174 5.75** 2.70% 021 116 058 093 -3.28% 091 0.01 0.16 004 -1.30% 0.36* 058 4.58% -1.07* 3.65* 164

PIxP5  919*  -1067* -10.36** 0.64 007  -1583%  -1472%  -1079*  -1408* = -138*  111* 150 131 056" 112 340 0.67 459 542 048
PIxP6 690" 7.83* 6.18* 035 0.92** -140 044 0.79 1.08 0.01 011 026 0.19 -1.19% 0.31% -1.76% 5.09% -5.25% -5.95% 451
P2xP3  541* 4.81% 2.33* 224 357+ 0.01 -1.88 472% 020 -L60™ 094 320% 012 0.09 1.03** 4.15% 402 4.16* 3.75% 402
P2xP4 528* 6.04** 6.58** 455" 2,00 044 -5.39% 229 -1.88 -1.36* 027 039 049* 002 0.10 251% 094 -147% -1.59% -1.63%
P2xP5  6.53* 7.32% 7.54*%* 0.78 2,94 16.20* 039 13.52* -1.75 690 017 061F 014 0.05 0.24* 1.35% 759 249% 742% 4.71%
P2xP6  638*  7.83* 692 0.07 0.63* 940 460 287¢ -2.85¢ 493% 003 092% 005 087 044 025 6.63** 221% 6.05** 2.56**
P3xP4  395* 3.10* 4.36% 095 0.88** 10.63* 14.22% 17.08** 13.89% 1395% 021 -119% 004 0.04 0.33% 277 2.90% 3.08* 207+ 2.70%
P3xP5 587 386" 529 028 2.93% 11.09% 14.26* 10.31%* 13.61% 1232% 012 -1.07% 005 048 043 1.50* 358 211 2.80% 2,50
P3xP6 062 0.56 3.19* 276" -1.33% 6.74% -6.02*% 433% 1127 7.09% 042 023 054 029 037+ 342 -3.85% -6.51% 484 465"
P4xP5 392 322 480" -4.85% 208%  -1355* -7.25% 9.95% 7.80% 964% 001 100 006 144 0.63** 090 9.81%* 0.04 -11.32% -5.52%
P4xP6 485 606" -5.89% 255" 2.14% 2.80* 120 0.10 3.04* 178% 000 0.07 0.10 0.77% 015 251 1.09 0.88 696" 286"
P5xP6  140* 4.58% 143* 3.22% 2,04 4.57% -1.78 490 323* 028 0.01 155 009 129 0.68** 2.82% 891 0.12 -10.35% 414
LSD Sij 0.05 101 097 117 1.09 0.6 221 232 243 222 112 049 0.57 033 031 021 122 113 1.06 128 0.57
LSD Sij 0.01 135 1.30 1.56 145 08 296 311 325 297 148 0.65 0.76 044 041 028 1.63 151 142 171 0.76
CHLC NP NEG SP

Genotype

El E2 E3 E4  Comb. E1 E2 E3 E4  Comb. E1 E2 E3 E4  Comb. El E2 E3 E4 Comb.
P1xP2 1.10* 0.60 1.38* 084 0.98* 4.81% 164 2.84% 1.35% 2.66™ 7.54* 359 040 436 397+ 242 -3.63% 0.94* 3.22% 255"
P1xP3 0.75 052 0.56 042 035 521% 1.93* 4.39% 143* 324 7.16* 760" 1005%  6.76* 7.89% 0.02 293 0.68 296 1o4*

P1xP4 1.35% 338% 111 0.60 161* 09 021 027 343 0.60% 839  898* 338 258 035 052 054 032 011 011
P1xP5 342+ 053 -343* 241% 245% 042 317 3.22% 239 209 7.14* - - - -1400% 385 223% 5.06* 237 338
P1xP6 226 026 111 0.87 1.00% 4.26% -3.04% 467 298 3.74% -5.56 644" 6.16* 0.06 -145 4.03* 335 1.18* 3.00% 289
P2xP3 2.23% -5.53** -3.18* 430 -3.81% -6.25% 4.18* 254 1.42% 289  -2606™ - - - 2L75% 5.14* 250" 708 253 431%
P2xP4 2.76% 467 467 293 -3.76* -3.85% -1.24% 3.69* 2.36% 278% 1057 - - - 1958 2.31% 6.22% 535" 5.80** 4.92%

P2xP5 1.05* 353*% 1.83* 1.96* 2,09 215% 334 0.03 228% 195  1826™ 2027 1791  19.14% 18.89* 0.62* 029 0.95* 043 021
P2xP6 1.89% 1.87% 216% 046 1.37% 537 032 461 -147% 2.05% 5.90* 626 2081%* 1827 12.81% 0.81* 257 0.14 292+ -113%
P3xP4 464 3.62% 481* 5.95% 476 3.01% 287 1.85% 1.04* 219% 849 513 1413%  791* 892 021 -1.27% 209 088 -1.00*
P3xP5 147% 0.06 1.39% 094 046 4.07% -3.88% -6.19* -143* -3.89% 481 - 1095% 442 215 -1.26% -1.29% -1.20% -1.22% -1.24%
P3xP6 009 242% -0.02 012 0.55* -1.36* 205 097¢ 112* 0.69** 312 -5.83* 9.58% - 7.86 005 047 328 005 096"
P4xP5 1.99% 0.66 2,09 311+ 0.08 397 267 283 -3.12% 025 930%  766™  807%*  1492% 9.99* -1.85* 1.94% 1.55% 1.55% 0.80**
P4xP6 09 371% 0.60 049 096" 1.55* 1.75% 2.05% 230% 191 1197% 1167 505 13.36* 10.51* -1.44% -5.00% 021 -196* 205*
P5xP6 4.26% 497+ -425% -4.08* 439+ 050 011 033 2.03** 0.52* -13.94% - 584 - 1484 209 6.70"* 0.86* 638 401
LSD Sij 0.05 1.00 104 117 102 052 110 0.94 0.96 0.85 047 572 518 559 595 274 059 092 0.71 096 040
LSD §jj0.01 133 1.39 1.56 137 0.68 147 126 128 114 0.62 765 6.94 748 795 363 0.79 124 095 129 052




Table S5 (Cont). Specific combining ability effects (SCA) for the 15 F1 hybrids for all 1000-grain weight and grain
yield per plant under each environment.

TGW GYPP
Genotype
El E2 E3 E4 Comb. El E2 E3 E4  Comb.
PIxP2  129% 030 175 1.04* 0.94* 433 055 1.94* 2.64% 236"
PIxP3  1.10* 1.61%* 051 048 0.93* 287 099 245% 212% 0.88*
P1xP4  214%  2.34% -0.90* 034 -143% 237+ 3.74% 3.81% 4.55% 3.62%
PIxP5  -311* 074 252 1.03* -1.34% 454 2.80% -6.19% 499 073
PIxP6  191* 054 1.98%* 024 1.05%* 053 277% 112 -1.61% 0.95¢
P2xP3  -1.50%  -le4* 231 0.16 -140% -1634% 8.76% 470" 492 868
P2xP4 013 042 0.71 007 0.06 -3.56* -345% -1.39 343 296
P2xP5 050 1.00* 133 0.84 0.92* 766" 5.74% 791% 6.19* 6.88*
P2xP6 002 0.87* 0.70 138 039 042 4.35% -133 4.84% 1.86**
P3xP4  265* 133 2.31% 1.05* 1.83* 6.99** 258 443 4.01% 4.50%
P3xP5  217% 019 2.52% -1.55% 0.83* 3.50** -1.13 2.30% 007 1.15%
P3xP6  205% 060 0.86* 1.07* 012 311+ 2.72% -7.76% 1.73* 0.05
P4xP5 096 073 0.62 0.66 0.74** 091 134 074 -5.08 -1.35%
P4xP6 064 1.02* 021 029 043* 022 1.90* 035 2.82% 1.32%
P5xP6  -116% 266" -1.90%* 2.74% 211 -3.56* 441 331 7.06% 293%
LSD Sij 0.05 0.77 0.80 0.81 090 040 1.60 140 157 154 0.74
LSD Sij 0.01 1.03 1.07 1.09 121 0.53 214 187 210 207 0.9
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Figure S1. Certain meteorological data at the experimental site in the two summer seasons of 2020 and 2021.
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Figure S2. Correlation heatmap of the evaluated traits under water deficit conditions.



