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Performance of Ethiopian bread wheat (Tritium aestivum L.) genotypes under contrasting water regimes: potential sources of variability for
drought resistance breeding
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Supplementary Table 1. Mean values for Root length (RL), shoot length (SHL) and fresh biomass (FBM) of 248 wheat genotypes tested under
PEG induced water stress and non-stress growing conditions and their calculated drought indices.

Accession Region  Zone District Altitude  Non-Stress Stress Drought indices

RL SHL FBM |RL SHL FBM |SSI STI GMP DRI
221735 Tigray Debubawi Enderta 2170 16.7 157 2537 {131 111 733 |20 0.13 7.88 0.52
219354 Oromiya Borena Liben 1460 13.7 227 253.7 |111 116 1733 |16 0.11 1089 1.00
226251 Amara Semen Shewa Debre Berhan Zuria 2810 10.7 147 1538|101 111 1733 (14 0.09 10.17 0.77
226246 Tigray Debubawi Enderta 2687 13.7 13.7 143.7 |116 121 1733 |18 0.11 8.87 1.26
226236 Oromiya Misrak Shewa Gimbichu 2970 9.7 6.7 5375|111 141 733 |22 0.09 6.69 0.27
226235 Oromiya Misrak Shewa Gimbichu 2970 142 162 1538 |36 26 733 |01 0.08 16.65 0.77
226215 Oromiya Semen Shewa Berehna Aleltu 3066 13.7 157 2537 |111 106 733 |14 011 11.06 0.55
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1411

15.40

11.14

14.61

11.98

15.88

9.65

11.40

9.73

5.09

8.95

1.20

0.44

0.45

0.04

1.23

0.70

0.96

0.86

0.57

0.03

0.53

0.86

0.15

0.57

1.04

0.57




222582

204571

204543

204542

204522

222560

222559

204476

204506

204509

204511

204521

226161

222581

222680

204463

Oromiya
Oromiya
Oromiya
Oromiya
Oromiya
Oromiya
Oromiya
Amara

Oromiya
Oromiya
Amara

Oromiya
Oromiya
Oromiya
Amara

Oromiya

Misrak Harerge
Mirab Shewa
Mirab Shewa
Mirab Shewa
Semen Shewa
Arssi

Arssi

Semen Gondar
Semen Shewa
Semen Shewa
Semen Shewa
Semen Shewa
Arssi

Misrak Harerge
Debub Wello

Arssi

Kersa

Ambo

Dendi

Dendi

Gerar Jarso
Bekoyji
Bekoyji
Gondar Zuria
Kembibit
Kembibit
Moretna Jiru
Gerar Jarso
Hitosa
Kersa
Dessie Zuria

Jeju

2380

2500

2600

2600

2820

2530

2530

2510

2850

2850

2640

2820

2033

2380

2640

2600

16.3

16.3

16.8

14.8

11.3

17.8

14.8

12.8

17.8

11.8

8.8

19.8

11.8

13.8

12.8

11.8

18.6

18.6

15.1

10.6

16.1

15.6

121

17.6

14.6

11.6

11.6

15.6

16.1

16.6

141

141

183.8

243.8

193.7

193.7

213.8

183.8

173.7

213.8

183.8

193.7

223.7

223.7

193.7

193.7

173.7

193.7

8.5

8.5

5.5

3.5

8.5

10

8.5

8.5

5.5

17

6.5

10.5

9.5

20

10.4

9.9

8.4

7.4

7.4

13.4

9.4

11.9

8.4

6.9

7.4

16.4

10.9

10.9

114

18.4

63.33

93.33

93.33

43.33

103.3

113.3

43.33

93.33

153.3

123.3

123.3

123.3

143.3

103.3

103.3

173.3

11

0.1

11

11

1.3

0.6

0.9

0.6

0.0

0.7

1.6

0.9

0.6

0.5

0.3

0.11

0.11

0.10

0.10

0.07

0.12

0.11

0.10

0.12

0.08

0.07

0.17

0.08

0.11

0.10

0.14

15.04

12.40

14.53

11.64

10.77

14.08

14.06

12.69

14.57

12.65

13.28

5.26

13.20

14.06

14.84

13.38

0.44

0.79

0.35

0.52

1.27

1.35

0.57

0.42

0.63

0.73

0.70

0.91

1.14

0.51

0.65

0.93




222556

204454

222552

204453

204444

204432

222531

222550

222529

222527

204428

204410

204409

16352

203777

222450

Oromiya
Oromiya
Oromiya
Oromiya
Oromiya
Oromiya
Amara
Oromiya
Amara
Amara
Oromiya
Oromiya
Amara
Oromiya
Amara

Oromiya

Arssi

Arssi

Arssi

Arssi

Arssi

Arssi

Semen Gondar
Arssi

Semen Gondar
Semen Gondar
Arssi

Arssi

Misrak Gojam
Misrak Wellega
Semen Gondar

Semen Shewa

Sherka

Jeju

Gedeb

Jeju

Chole

Jeju

Gondar Zuria
Gedeb
Gondar Zuria
Gondar Zuria
Jeju

Merti

Enarj Enawga
Limu

Gondar Zuria

Mulona Sululta

2400

2620

2495

2660

2920

2760

2510

2495

2710

2740

2690

2275

2390

2168

2100

2500

15.8

8.8

12.8

15.3

9.8

10.3

15.3

14.8

15.8

17.8

17.3

15.3

17.8

18.8

15.8

14.8

18.6

9.6

15.1

16.6

16.6

131

141

14.6

18.6

141

18.6

17.6

17.6

17.6

191

20.6

143.7

163.7

193.7

213.8

193.7

183.8

173.7

223.7

233.8

243.8

183.8

223.7

223.7

203.7

213.8

183.8

5.5

18

14

13.5

12

7.5

11

115

7.5

12.5

4.5

11

10.5

10.4

154

11.4

11.4

10.4

13.4

8.9

6.9

134

8.9

12.4

8.9

13.4

7.4

14.4

154

113.3

133.3

43.33

163.3

43.33

153.3

163.3

163.3

123.3

43.33

183.3

43.33

193.3

93.33

103.3

153.3

1.3

11

0.2

0.3

1.6

0.9

2.2

1.7

1.3

0.1

0.7

-1.1

0.9

0.6

1.0

0.10

0.12

0.12

0.13

0.10

0.09

0.10

0.11

0.12

0.11

0.13

0.10

0.14

0.10

0.12

0.11

11.95

11.57

9.40

17.12

7.39

9.02

8.76

9.14

12.14

13.40

9.31

15.14

10.77

10.96

11.33

13.62

0.38

0.25

1.02

0.99

1.14

1.19

0.62

0.89

0.44

0.85

1.07

1.02

0.79

0.54

1.63

0.52
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222451

222520

222454

222482

222484

8314

7991

7506

7946

7451

222405

222437

KSN1

KSN2

KSN3

KSN4

Oromiya
Amara
Oromiya
Oromiya
Oromiya
SNNP
Oromiya
Amara
Tigray
Amara
Oromiya
Amara
KARC
KARC
KARC

KARC

Semen Shewa
Semen Gondar
Semen Shewa
Misrak Wellega
Misrak Wellega
Semen Omo
Mirab Shewa
Semen Wello
Mirabawi
Debub Gondar
Arssi

Semen Gondar

Mulona Sululta
Wegera
Mulona Sululta
Guto Wayu
Guto Wayu
Chencha
Walisona Goro
Meket

Tahtay Koraro
Este

Jeju

Gondar Zuria

2500

2850

2735

2470

2470

2600

2000

2750

1960

2330

2650

2510

NA

NA

NA

NA

15.8

16.8

17.3

14.8

15.3

16.8

16.8

12.8

15.3

15.8

14.3

12.8

16.1

15.6

141

13.6

19.6

19.6

19.1

20.6

17.6

191

16.1

11.6

16.6

15.6

16.6

14.6

19.7

16.2

16.2

15.7

203.7

223.7

243.8

203.7

243.8

253.7

203.7

213.8

173.7

203.7

153.8

163.7

242.5

252.5

212.5

142.5

13

10

10.5

10.5

20.5

10

3.5

7.5

2.5

5.5

9.4

8.9

9.9

10.4

14.9

14.9

11.9

154

134

16.9

10.4

6.4

9.4

3.4

6.4

7.4

10.5

10

10

115

113.3

133.3

123.3

123.3

113.3

153.3

103.3

63.33

73.33

43.33

53.33

43.33

63.33

73.33

73.33

113.3

1.0

1.4

1.2

1.5

1.4

0.9

0.6

1.0

0.5

0.5

0.9

0.1

1.2

1.0

14

11

0.13

0.12

0.12

0.11

0.12

0.18

0.12

0.07

0.10

0.10

0.08

0.08

0.11

0.11

0.11

0.11

10.65

12.33

11.76

12.34

11.98

9.02

13.06

12.90

11.60

13.34

14.43

12.40

12.30

13.14

12.54

9.98

1.02

0.81

0.75

3.71

0.45

0.63

0.76

0.80

0.43

0.86

1.25

1.48

0.36

0.70

0.75

0.17
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KSN5

KSNG6

KSN7

KSN8

KSN9

KSN10

KSN11

KSN12

KSN13

KSN14

KSN15

KSN16

KSN17

KSN18

KSN19

KSN20

KARC

KARC

KARC

KARC

KARC

KARC

KARC

KARC

KARC

KARC

KARC

KARC

KARC

KARC

KARC

KARC

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

151

21.1

11.6

18.1

16.6

16.3

171

12.6

18.6

20.1

21.1

19.6

13.6

121

13.6

155

15.7

14.7

16.2

16.2

15.2

17.7

18.7

15.2

17.2

17.7

16.7

15.7

17.7

16.7

16.7

17.7

162.5

152.5

242.5

525

152.5

203.3

292.5

1125

212.5

232.5

192.5

222.5

192.5

222.5

162.5

203.3

7.4

9.2

9.9

9.4

11.2

10.6

9.2

7.9

114

12.9

12.4

8.4

12.9

114

12.4

8.2

7.5

9.9

10

115

12.5

115

10

9.5

10.5

145

10.5

5.5

9.5

10.8

133.3

91.33

133.3

103.3

143.3

96.67

83.33

73.33

53.33

143.3

83.33

53.33

143.3

43.33

73.33

93.33

1.2

11

1.2

1.7

0.2

0.2

0.3

1.3

14

1.2

0.8

1.0

11

0.3

0.9

0.8

0.10

0.14

0.10

0.12

0.12

0.12

0.12

0.09

0.13

0.15

0.15

0.13

0.12

0.11

0.12

0.11

14.56

16.10

16.18

12.83

13.25

11.74

12.99

11.78

11.27

14.76

10.38

12.74

13.65

11.98

14.98

14.35

1.03

1.54

0.61

0.70

0.66

0.77

0.40

0.58

0.72

0.63

0.78

0.04

0.61

0.46

0.82

0.70

12



KSN21

KSN22

KSN23

KSN24

KSN25

KSN26

KSN27

KSN28

KSN29

KSN30

KSN31

KSN32

KSN33

KSN34

KSN35

KSN36

KARC

KARC

KARC

KARC

KARC

KARC

KARC

KARC

KARC

KARC

KARC

KARC

KARC

KARC

KARC

KARC

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

19.1

121

15.6

17.1

12.6

18.1

16.6

16.1

141

14.2

17.6

19.1

171

21.1

16.1

131

20.2

16.7

16.7

16.2

18.2

16.7

17.2

17.7

14.2

17

15.2

20.2

18.2

20.2

16.2

17.2

352.5

232.5

222.5

172.5

202.5

132.5

202.5

192.5

62.5

220

102.5

252.5

152.5

342.5

262.5

282.5

114

8.9

10.4

10.9

114

12.4

12.4

8.9

10.9

9.2

10.4

114

10.2

10.4

13.4

9.4

125

11

10.5

12

12.5

12.5

135

10.5

12

11.8

115

10

115

11

12.5

10.5

163.3

143.3

93.33

103.3

93.33

133.3

153.3

83.33

193.3

123.3

73.33

113.3

93.33

63.33

83.33

73.33

1.3 0.14
0.7 0.09
09 012
1.0 0.13
1.2 011
1.2 014
1.2 013
15 011
05 011
08 0.11
08 0.13
03 014
0.7 0.12
0.7 0.14
1.0 0.13
-0.4 0.10

11.97

12.40

11.81

11.43

13.53

14.76

13.21

14.81

14.69

11.10

9.87

11.98

12.40

11.89

12.82

10.23

0.55

0.37

0.49

0.41

0.69

0.64

0.69

0.64

0.68

0.50

1.16

0.53

0.55

0.41

0.24

1.01

13



KSN37

KSN38

KSN39

KSN40

KSN41

KSN42

KSN43

KSN44

KSN45

KSN46

KSN47

KSN48

KSN49

KSN50

KSN51

KSN52

KARC

KARC

KARC

KARC

KARC

KARC

KARC

KARC

KARC

KARC

KARC

KARC

KARC

KARC

KARC

KARC

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

11.6

12.6

141

15.8

9.6

16.6

141

151

16.6

16.6

13.6

15.6

15.6

14.2

19.6

20.1

16.2

12.2

17.7

17.7

14.2

16.7

17.7

16.2

20.7

15.7

14.7

16.7

14.7

17.5

20.2

15.7

925

225

192.5

203.3

142.5

222.5

172.5

252.5

292.5

262.5

172.5

302.5

252.5

223.3

372.5

142.5

8.4

114

10.9

10.4

10.9

10.4

9.9

10.9

9.9

8.4

9.9

8.9

9.4

13.8

6.9

5.9

13

10.5

10

11.7

115

10.5

11

115

11

13

125

135

115

113.3

83.33

73.33

103.3

83.33

73.33

63.33

83.33

143.3

123.3

103.3

173.3

123.3

123.3

93.33

33.33

11

0.9

0.8

1.2

1.5

0.8

1.3

1.2

1.5

0.1

1.9

2.1

11

14

1.0

0.09

0.11

0.11

0.12

0.09

0.12

0.11

0.12

0.12

0.11

0.11

0.11

0.11

0.13

0.12

0.12

13.14

11.81

12.83

12.82

11.81

11.60

11.78

12.11

10.57

14.00

11.63

10.89

13.65

12.34

6.55

12.74

0.50

0.66

0.51

0.55

0.26

0.33

0.36

0.18

1.03

0.73

0.88

0.72

0.68

0.19

1.32

0.36
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KSN53

KSN54

KSN55

KSN56

KSN57

KSN58

KSN59

KSNG60

KSN61

KSN62

KSN63

KSN64

KSN65

KSNG66

KSNG67

KSN68

KARC

KARC

KARC

KARC

KARC

KARC

KARC

KARC

KARC

KARC

KARC

KARC

KARC

KARC

KARC

KARC

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

17.1

17.1

3.6

15.6

13.1

15.6

20.6

16

141

141

171

131

16.6

171

141

10.1

17.7

16.2

8.2

14.2

15.7

15.7

17.7

17.3

15.7

15.7

14.2

17.2

15.7

15.7

16.7

11.7

192.5

302.5

22.5

42.5

132.5

72.5

282.5

190

182.5

182.5

312.5

252.5

152.5

202.5

332.5

132.5

10.9

8.9

11.9

10.4

10.4

13.9

8.4

12.8

9.4

8.9

114

9.4

8.9

10.4

9.4

9.4

13.5

12

12.5

13.5

12

13

12

13

145

115

12

135

12

15

115

193.3

203.3

133.3

173.3

173.3

203.3

153.3

146.7

113.3

133.3

153.3

113.3

103.3

133.3

163.3

163.3

0.6

0.3

1.8

1.7

0.6

1.0

11

1.0

0.8

14

1.2

1.0

0.2

1.2

0.4

11

0.13

0.12

0.07

0.12

0.11

0.13

0.13

0.13

0.11

0.10

0.13

0.10

0.11

0.12

0.11

0.09

11.67

14.73

13.15

13.93

14.31

1151

11.20

13.96

11.10

12.15

13.34

1151

9.74

13.34

10.72

12.45

0.35

0.48

0.74

0.79

0.47

0.21

1.06

0.43

1.13

0.11

1.04

0.10

0.75

0.70

0.83

0.28
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KSNG9

KSN70

KSN71

KSN72

KSN73

KSN74

KSN75

KSN76

KSN77

KSN78

KSN79

KSN80

KSN81

KSN82

KSN83

KSN84

KARC

KARC

KARC

KARC

KARC

KARC

KARC

KARC

KARC

KARC

KARC

KARC

KARC

KARC

KARC

KARC

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

17.1

155

19.6

14.6

18.1

19.1

19.6

15.6

13.6

18.6

151

16.5

17.6

16.1

16.1

171

16.2

16

17.7

18.2

21.7

18.7

17.7

16.7

17.7

20.2

18.7

18.7

14.2

14.7

16.2

17.7

182.5

186.7

292.5

172.5

282.5

242.5

152.5

112.5

92,5

392.5

162.5

200

172.5

242.5

172.5

252.5

10.4

10

9.9

10.9

8.9

13.9

9.9

12.4

114

9.9

9.9

14.2

16.4

9.9

7.4

114

10.5

11.3

13

12.5

13

13

12

115

12

13

11

13.2

10.5

145

135

153.3

176.7

153.3

183.3

153.3

193.3

103.3

123.3

103.3

123.3

123.3

143.3

143.3

153.3

133.3

183.3

1.5

0.8

1.5

0.8

1.5

0.6

0.5

14

1.0

14

0.4

0.2

11

1.6

1.0

1.2

0.12

0.11

0.13

0.11

0.12

0.15

0.13

0.13

0.11

0.13

0.11

0.14

0.15

0.12

0.11

0.13

13.93

12.62

12.69

16.29

13.93

13.91

12.45

13.57

12.23

13.04

15.31

16.99

12.62

10.92

13.96

15.98

0.70

0.58

0.10

0.34

0.66

0.69

0.77

0.61

0.68

0.49

0.50

0.75

0.75

0.92

0.60

0.65
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KSN85 KARC

KSN86 KARC

KSN87 KARC

KSN88 KARC

NA

NA

NA

NA

20.6

15.6

16.6

15.6

17.7 302.5

172 2425

20.7 252.5

16.7 1125

12.4

12.4

10.4

9.9

115

133.3

103.3

143.3

153.3

0.6

11

11

1.0

0.15

0.13

0.12

0.11

13.91

13.14

12.43

13.64

1.25

0.50

0.77

1.13

*SSl=stress susceptibility index, STI=stress tolerance index, GMP=geometric mean performance index, RID=relative drought resistance index

Supplementary Table 2. SEDs and LSD values for root length (RL) shoot length (SHL) and fresh biomass (FBM) data at 5% probability
under stress and non-stress conditions

Comparison Non-stress Stress
Between RL SHL FBM RL SHL FBM
5% 5% 5% 5% 5% 5%

SED LSD SED LSD SED LSD SED LSD SED LSD SED LSD
Two replicated means 2.2 4.6 2.1 4.5 40.0 90.0 3.3 7.1 2.3 4.9 28.8 61.8
Two means in the same block 3.8 8.0 3.7 7.9 70.0 20.0 5.8 12.4 3.9 8.4 49.9 106.9
Two means in different blocks 4.0 8.5 3.9 8.3 70.0 20.0 6.1 13.1 4.2 8.9 52.9 113.4
Adjusted and replicated means 3.3 7.0 3.2 6.8 61.0 100.0 5.0 10.7 34 7.3 43.2 92.6

* SED=standard error of differences and LSD=least significant difference at 5% probability.
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