mm [odent
LAN
PA
Reid

SPT

PB

Tropic

o
|
I

B

Appendix A Cluster of the 593 tropical and temperate maize inbreds using the Neighbor-Joining (NJ) tree
constructed with genotypic data from Maize 55K SNP array. lodent, lowa Experiment Station Reid Yellow
Dent; LAN, Lancaster group; PA, group A germplasm; Reid, Reid group; SPT, Sipingtou; PB, group B

germplasm; Tropic, Tropical.



Appendix B Phenotypic traits” of maize parental inbreds used in a diallel crossing system evaluated under

well-watered (WW) and drought-stressed (DS) treatments

No Name Putatiz}/e cweP Droughts) DTI bTs ASI KPR Origin
HG ww DS Tolerance WW DS WW DS WW DS
1 Nan21-3 BSSS 87.3 66.9 s 23 655 655 45 6.5 264 237  China
2 H21 SPT 120.8 585 c 52 67.3 68.8 23 28 228 21.0 China
3 Zheng22 SPT 70.1  47.9 s 32 603 63.0 48 55 17.0 169  China
4 Si287 SPT 925 66.1 s 29 588 58.3 25 48 253 223  China
5 PHN47 SPT 1185 83.7 s 29 633 628 15 20 190 17.8 USA
6 LX9801 SPT 842 67.6 D 20 68.0 68.0 23 43 280 256  China
7 Hz4 SPT 61.6 49.3 D 20 635 62.8 33 3.8 21.0 235 China
8 Chang7-2 SPT 718 57.8 D 20 69.3 71.8 3.0 3.1 248 228  China
9 LH132 NSS 86.8 625 s 28 583 585 50 6.0 242 236 USA
10 NK764 NSS 65.0 44.9 s 31 585 585 3.8 45 251 19.4 USA
11 PHGS3 NSS 945 49.4 s 48 595 585 40 53 27.3 23.3 USA
12 PHBWC BSSS  121.7 91.2 C 25 66.5 658 23 5.8 27.8 245 USA
13 Tie7922 BSSS 1232 87.8 C 29 665 67.3 20 2.8 290 249  China
14 PH4CV NSS 752 53.8 C 29 653 66.8 2.8 3.8 23.6 19.7 USA
15 LH51 NSS 720 484 C 33 605 615 40 65 231 16.0 USA
16 Dan598 PB 88.7 67.2 c 24 66.8 66.3 38 48 203 172  China
17 HuangC BSSS 57.9 35.6 s 39 675 703 60 57 17.1 17.6  China
18 Ye478 BSSS 924 665 s 28 68.3 695 33 6.3 21.6 205 China
19 Dan340 NSS 774 643 c 17 68.0 680 50 9.0 228 197  China
20 NS701 NSS 929 66.1 C 29 648 653 20 3.0 27.0 235 USA
21 18-599 PB 253 27.6 C -9 798 875 7.8 83 134 169  China
22 Qi319 PB 69.9 46.8 s 33 69.0 740 55 6.0 24.0 206 China
23 Mo17 NSS 1085 73.8 C 32 620 638 55 6.0 349 282 USA
24 Zheng58 BSSS 1040 76.2 s 27 64.0 625 18 35 251 205  China
25 AS6103 BSSS 792 67.3 D 15 59.8 585 2.5 53 232 217 USA
26 F42 BSSS 975 57.2 s 41 640 645 23 48 267 22.3 USA
27 FAPW BSSS 96.3 734 C 24 665 673 15 45 266 19.7 USA
28 B73 BSSS 67.0 52.4 s 22 648 67.3 20 43 230 207 USA
29 Chuan29Female PB 444 354 D 20 79.3 818 58 65 231 165  China
30 TRO501 Tropic 54.8 48.7 D 11 73.8 745 7.3 103 205 305 CIMMYT
31 Qi205 Tropic 1112 64.4 C 42 683 69.8 3.0 53 266 182  China
32 622016-ZCN-2  Tropic 457 351 s 23 753 758 28 45 200 17.9 CIMMYT
33 CML84 Tropic 56.4  34.9 s 38 730 76.0 65 128 16.8 14.6 CIMMYT
34  DTMA227B Tropic 452 301 s 33 738 750 1.0 2.0 142 131 CIMMYT
35 CML96 Tropic 360 36.3 D -1 733 760 63 65 127 153 CIMMYT
36 CML312SR Tropic 59.9 39.3 C 34 753 775 30 50 220 169 CIMMYT
37 CML312SRQ Tropic 66.3 57.2 D 14 783 815 53 83 208 19.8 CIMMYT
38 CML418 Tropic 63.8 42.1 s 34 653 67.8 33 4.8 192 172 CIMMYT
39 TR0395 Tropic 36.6 286 s 22 703 718 53 80 243 156 CIMMYT
40 TR0403 Tropic 281 18.3 s 35 785 81.0 9.3 123 169 352 CIMMYT
41 CML206 Tropic 223 226 D -1 815 848 60 7.0 11.8 135 CIMMYT

Y GwpPP (9 plant‘l), grain weight per plant; DTS (day), days to silking; ASI (day), the anthesis-silking

interval; KPR, kernel number per row.

2 putative HG, heterotic group; BSSS, lowa Stiff Stalk Synthetic; NSS, non-Stiff Stalk; PB, group B

germplasm; Tropic, Tropical; SPT, Sipingtou.

% selection criteria of the lines are high general combining ability for yield potential (C); drought
tolerance (D); drought-sensitive (S); DTI, drought tolerance index (Derera et al.2008).
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developed in this study with two sets of hybrids, a set of diallel hybrids (blue triangle) from 28 temperate
inbred lines (P1-28), and the other NC Il hybrids (red rectangle) from 13 tropical inbred lines (P29-41) with

Appendix C Development of a multi-hybrid population with an incomplete diallel design. The population
28 maize inbred lines.

May Jun Jul Aug Sep

April
Appendix D Precipitation data in Shihezi (China) for the growing seasons during 2017-2018.
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Appendix E Population structure for 41 maize inbreds generated from 38,737 SNPs. (A) Plot of K was
calculated for K = 1 to K = 10. (B) Population structure for the 41 lines from K=4to K=5and K = 6.

Appendix F Analysis of variance for 41 maize inbreds under well-watered (WW) and drought-stressed
(DS) treatments in two years

Source of variation
1

DTA? DTS ASI PH EH RN KPR GWPP
Well-watered condition
Rep/Env 2 10.3* 10.3 0.0 492.7 18.3 0.7 2.0 281.7
Geno 40 158.3** 219.6** 14.8** 3142.2** 3070.8** 14.7** 93.1** 2962.8**
Env 1 2894.6** 2129.8** 58.6** 2896.7** 3.0 3.1 296.0** 2126.1*
GenoxEnv 40 3.8** 4.8* 2.6 185.9 106.2 1.5* 31.1* 292.3*
Error 80 1.9 3.0 2.0 177.9 99.5 1.0 6.1 161.4
Managed drought stress
Rep/Env 2 0.0 7.0 7.9 181.0 92.0 0.0 11.8 149.1
Geno 40 225.6** 306.8** 22.9% 2147.0** 2167.0** 13.3* 81.4** 1226.4**
Env 1 1404.9** 672.1** 133.6** 42764.0** 12456.0** 19.0%*  599.2** 2089.2**
GenoxEnv 40 7.1%* 9.2%* 7.2%* 570.0 152.0* 1.5 44.0** 305.5**
Error 80 3.6 4.6 3.4 388.0 91.0 1.0 12.6 142.3

D Rep, replication; Geno, genotype; Env, years.

ADTA (day), days to anthesis; DTS (day), days to silking; ASI (day), anthesis-silking interval; PH (cm),
plant height; EH (cm), ear height; RN, row number; KPR, kernel number per row; GWPP (g plant'l), grain
weight per plant.

* ** Significant at P<0.05 and <0.01, respectively.



Appendix G Mean squares in a combined analysis of variance for 737 hybrids evaluated under
well-watered (WW) and drought-stressed (DS) treatments

5:#;;3;’15 df DTA? DTS ASI PH EH RN KPR GWPP
Well-watered condition
Block/RepxEnv 36 325.27** 759.45** 1.42** 461.00** 151 0.06** 46.52** 1775.15**
Env 1 20696.32** 18466.04** 65.21** 104014.82**  83.43 1.37**  10153.94** 296573.24**
Rep/Env 2 337.24** 323.46**  0.13** 2174.11** 0.39 10.50** 122.61** 13360.54**
Geno 736 33.14* 42.95** 4.85** 2337.14*  1506.17**  9.34** 74.80 2659.84**
GCA 40 371.07*  474.92**  42.8* 24407.06** 17025.13* 04.85*  435.48*  17238.93*
SCA 696 7.08** 9.63** 1.92** 634.61** 309.00**  2.74** 46.97** 1535.16**
GenoxEnv 736 3.92* 4.85** 1.63** 318.13* 171.44%  1.97* 27.28** 1090.95**
GCAXEnv 40 5.44** 10.99** 4.35** 787.42* 301.01**  5.12** 43.97** 3178.85**
SCAXEnv 696 3.81* 4.38* 1.42** 281.93* 161.45%*  1.73* 25.99 929.88**
Error 1408 1.52* 2.00** 1.01** 206.24** 104.90** 1.22* 24.51* 604.52**
GCA-SCA ratio 0.90 0.87 0.85 0.84 0.90 0.87 0.58 0.63
Managed-drought stress
Block/RepxEnv 36 244 .53** 8.52** 11.25** 18862.45** 730.10* 12.01** 8.92** 202.43**
Env 1 9221.40**  123.43* 7198.02** 957486.48** 241454.35* 683.95** 55900.25** 853624.09**
Rep/Env 2 45.76** 148.48** 57.82**  9471.72** 748.87* 5.17** 309.05** 3561.23**
Geno 736 40.18** 58.97**  14.45*  1859.69** 1089.87** 5.78** 48.23** 856.54**
GCA 40 419.75** 585.42**  78.50** 12499.39** 10767.16** 49.01** 173.05** 3143.70**
SCA 696 10.90** 18.36** 9.50** 1038.92** 343.33 2.45%* 38.60** 680.10**
GenoxEnv 736 9.68** 15.58** 9.18** 1089.17**  285.42**  2.73** 42.91** 633.89**
GCAXEnv 40 22.36** 53.58**  32.27**  2484.50** 700.51**  8.55** 63.96** 1647.99**
SCAXxEnv 696 8.70** 12.64** 7.40%* 981.53** 253.40* 2.28* 41.28** 555.66**
Error 1403 4.17* 4.48* 2.89** 629.69** 201.90**  1.97* 30.13** 337.16**
GCA-SCA ratio 0.93 0.88 0.62 0.93 0.90 0.95 0.48 0.46

2 Rep, replication; Geno, genotype; Env, years; SCA, specific combining ability; GCA, general combining
ability; GCA-SCA ratio, the relative importance of GCA and SCA was calculated as:

28%c4
(28%ca+8%ca)

(Makumbi et al.2011).

2 DTA (day), days to anthesis; DTS (day), days to silking; ASI (day), anthesis-silking interval; PH (cm),
plant height; EH (cm), ear height; RN, row number; KPR, kernel number per row; GWPP (g plant'l), grain

weight per plant.

* ** Significant at P<0.05 and <0.01, respectively.
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Appendix H Specific combining ability (SCA) between heterotic groups under well-watered
(WW) and drought-stressed (DS) treatments. DTA (day), days to anthesis; DTS (day), days to
silkking; ASI (day), anthesis-silking interval; PH (cm), plant height; EH (cm), ear height; RN, row
number; KPR, kernel number per row; GWPP (g plant'l), grain weight per plant; BSSS, lowa Stiff
Stalk Synthetic; NSS, non-Stiff Stalk; PB, group B germplasm; Tropic, Tropical; SPT, Sipingtou.



Appendix | General combining ability effects estimated under well-watered (WW) and
drought-stressed (DS) conditions

Line DTAY ASI PH KPR GWPP
ww DS ww DS ww DS ww DS ww DS
NK764 -5.23  -6.08 -0.28 -1.21 -31.93 -10.11 -222 -3.63 -2512 -16.21
AS6103 -335 -3.35 -0.83 -1.04 -24.18 -10.29 -092 -066 -2.36 3.63
F42 -1.64  -1.75 -0.68 -1.21  -10.66 -1.87 1.20 0.93 3.53 7.36
FAPW -0.72 -0.81 -0.82 -1.37 558 -2.22 251 1.53 7.83 2.77
LH51 224 -212 -0.22 -0.17  -454 2.38 4.35 3.09 6.87 3.57
LX9801 0.80 1.65 -0.48 -1.33 1112 7.54 121 1.14 6.19 4.14
NS701 -1.68  -1.69 -0.69 -0.98 211 4.13 2.33 1.17 11.63 6.99
PHG83 -4.07  -4.42 -0.31 -1.15 -25.20 -11.10 -230 -1.93 -2093 -10.20
PHN47 -272  -3.36 -1.27 -1.53 -14.36 -3.09 -1.68 -2112 -2.38 -1.89
Dan340 0.03 -0.32 0.50 165 -498 -3.69 0.23 1.28 16.14 4.76
H21 0.61 0.73 -1.13 -0.46 26.15 12.74 0.60 -0.10 21.30 7.03
Hz4 -1.90 -2.04 -0.09 -0.16 -11.86 -3.07 -0.67 -0.52 1.12 -4.80
Nan21-3 -1.27  -1.87 0.70 1.09 -1490 -4.78 -2.16 161 -1145 -3.20
Qi205 0.94 1.33 0.13 0.55 111 1.88 0.71 -0.60 22.80 8.05
Yed78 0.19 -0.34 0.02 0.89 -26.09 -6.39 -0.67 -0.44 -7.80 -6.63
B73 -1.55  -1.77 -0.34 0.27 -953 -6.10 2.39 1.77 5.58 3.46
LH132 -4.22 -482 -0.02 0.24 -20.50 -6.99 -3.80 -1.40 -2185 -5.48
Mo17 -1.35 -2.37 0.29 0.67 -3.11 3.09 4.02 1.16 1091 4.22
PH4CV -1.81  -1.88 -1.56 -1.39  -6.97 -1.01 0.43 1.38 9.59 5.42
PH6WC -1.36  -1.42 -1.55 -1.27 031 3.05 -1.01 0.13  13.02 12.22
Chang7-2 0.00 -0.52 -0.51 0.05 -11.43 -6.48 0.81 0.43 -3.97 -5.29
Qi319 2.63 3.24 1.33 1.76 3.47 1.94 -1.26 0.80 -4.03 3.93
Si287 -470 -4.67 -0.83 0.38 -16.92 -3.64 -266 -352 -6.16 -10.40
Tie7922 0.57 0.52 -0.41 0.00 2094 897 248 263 13.22 12.30
Zheng22 -4.03  -3.99 -1.12 -1.05 -29.64 -11.15 1.37 -0.12  -7.25 -6.26
Zheng58 -1.75 -2.14 -0.63 -0.35 -31.09 -8.82 -0.23 -0.38 -5.01 -1.94
Dan598 1.78 1.67 1.17 1.69 0.69 221 -0.54 093 1081 11.32
HuangC 1.43 1.25 -1.07 -1.13  -27.59 -10.69 -3.40 -3.18 -11.76  -3.66
CML418 -1.34  -1.70 0.81 042 15.00 0.86 -265 -1.12  -9.29 -2.85
CML84 1.48 1.89 0.71 0.88 18.89 311 -3.84 -295 -6.90 -9.20
CML96 0.65 0.81 0.34 0.17 20.77 553 0.01 -0.35  3.87 6.68
Chuan29Female 5.79 6.53 2.15 158 16.26 3.56 1.43 1.38 -7.91 -0.59
TR0O395 1.42 1.58 0.88 059 2374 879 0.62 0.08 -7.51 -3.96
TR0403 471 4.97 1.39 1.18 26.41 8.90 2.03 3.41 -1.55 0.82
18-599 4.81 5.95 2.52 244 2745 9.63 1.60 -0.30 12.49 3.17
622016-ZCN-2 4.32 4.77 -0.21 -1.47  -191 553 0.44 0.28 -20.20 -8.01
CML206 3.07 3.54 1.07 137 3519 7.88 2.01 -0.25 1.49 -7.07
CML312SR 3.32 3.61 0.33 0.07 8.62 0.66 231 0.63 9.02 1.18
CML312SRQ 3.49 4.10 0.34 -0.14 27.88 7.55 -232  -1.46 -2.05 -3.35
DTMA227B 1.91 2.08 -0.65 -091 26.07 5.32 -1.24  -131 -6.40 -6.16
TRO501 2.96 3.19 1.01 0.37 2078 7.28 -1.49 0.59 451 4.12
Summarized by parental group involved in hybrids
PB? 3.75 4.35 1.79 187 1197 434 0.31 0.70 2.84 4.46
SPT 171 -1.74 -0.78 -059 -6.71 -1.02 -0.15 -0.69 1.26 -2.50
BSSS -0.95 -1.17 -0.56 -0.41  -12.84 -391 0.02 0.39 0.48 2.63
Tropic 2.24 251 0.51 0.26 1855 4.35 -0.28 -0.25 -1.02 -1.65
NSS -257  -2.96 -0.29 -0.29 -1189 -291 0.38 0.14  -1.60 -0.87

Y'DTA (day), days to anthesis; ASI (day), anthesis-silking interval; PH (cm), plant height; KPR, kernel number per row;
GWPP (g plant™), grain weight per plant.
2 BSSS, lowa Stiff Stalk Synthetic; NSS, non-Stiff Stalk; PB, group B germplasm; Tropic, Tropical; SPT, Sipingtou.
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heterotic groups under

well-watered (WW) and drought-stressed (DS) conditions. GWPP (g plant'l), grain weight per
plant; GD, genetic distance between parents; BSSS, lowa Stiff Stalk Synthetic; NSS, non-Stiff
Stalk; PB, group B germplasm; Tropic, Tropical; SPT, Sipingtou.

Within heterotic groups

200-R° = 02205, p:1.367e—07

R*=0.1775, p:3.351e-06
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Appendix K Relationship between MPH and GD under well-watered (WW) and drought-stressed (DS)
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4 =—0.0004, p:0.3841 o
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conditions. MPH (%), mid-parent heterosis; GD, genetic distance between parents.
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