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Evaluation of Drought Tolerance of Barley (Hordeum vulgare L.) Genotypes Using
Physiological Characteristics and Drought Tolerance Indices
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Table 1. Analysis of variance for different traits in germination test under controlled and stressed conditions made by poly ethylene glycole
(PEG) in laboratory

2 IR - .
£ 3 dar ESTHEC R 38l Lo arads; d b arale Jsb oy ol
2 S.0.V. Ecalon ' PI GP RL CL NR
- Replication IS 2 9.538"™ 18.371™ 0.88"™ 0.114™ 0.553™
3
y Genotyp (G) S5 21 71.118" 482.837" 5.415™ 0.627™ 22817
2 Water Stress (WS) S i 1 53691.734™ 140401.705™ 7647.289" 75.758" 140.1217
j ok ok
R WSxG g Sk S 21 74.195 416.387 4.419™ 0.576™ 1.105™
3
B Error st 86 10.485 68.953 3.104 0.429 0.592
3

C.V.% o ek g 11.130 12.860 13.080 8.540 18.070

.J...p)b\}v\..p): adb‘cjb):)\bgmcj\:@m}%jqi** E) *,HS

ns, * and ** : Not significant, significant at 5% and 1% probability levels, respectively.
PI: Promptness Index; GP: Germination Percent; RL: Radicle length; CL: Coleoptil length; NR: Number of Root.
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Table 2. Mean comparison of different traits in germination test under controlled (c) and stressed (s) conditions made by Poly Ethylen
Glycole (PEG) in laboratory

et o 53 o glie ) allas

oyles S50l L S raky, Jsb s b gy s o el
85 PI1(%) GP(%) RL (cm) CL (cm) NR Sl
Genotype GSI
Notm Tl ©pm @t () om ©ut (O (©wu O ©ul (5) =
1 45.73d 19.60a 96.67ab  81.67 a 21.06abcd  6.59a 8.52abcde 7.76ab 6.00a 4.66ab 43.33a
2 45.40d 11.33bc 98.33a 40.00bcdef 19.65bcd 6.42a 8.10defg 7.40abc  5.33abc  4.00abc 25.67bc
3 49.40cd 9.33bcde  98.33a 48.33bc 20.89abed  5.59ab 8.51abcde 7.19abc  4.33d 2.00cd 19.00bcdef
4 43.20d 11.78b 100.00a  56.67b 20.66abcd  5.68ab 8.76ab 7.00abc  5.00bcd  3.33abcd  27.33b
5 43.47d 9.73bcde 100.00a  43.33bcd 20.83abcd  5.96ab 8.55abcd 7.09abc  4.66cd 2.66bcd 22.33bed
6 46.80d 5.86ef 98.33a 16.67ghi 47.22abc 5.83ab 8.02fg 6.75abc  5.00bed  2.33cd 13.00def
7 50.67bcd  10.20bcd 98.33ab  35.00cdefgh 23.66abc 6.26ab 8.52abcd 7.92a 5.66ab 3.66abcd  21.33bcde
8 47.07d 8.20bcdef  95.00ab  31.67cdefgh 24.03ab 6.45a 8.14defg 7.12abc  5.66ab 3.00abcd  17.67bcdef
9 58.33a 12.20b 96.67ab  46.67bcd 21.45abcd  6.57a 8.36bcdefg 7.70ab 4.66¢cd 3.66abcd  21.00bcde
10 55.93abc 6.66def 96.67ab  13.33hi 19.86bcd 5.38ab 8.45abcdef  6.68abc  6.00a 5.00a 12.00ef
11 56.40abc 6.80def 96.67ab  13.33hi 24.93a 5.33ab 8.70abc 6.68abc  5.00bcd  4.00abc 12.00ef
12 49.40abc 6.26def 96.67ab  20.00fghi 21.47abed  5.33ab 8.38bcdefg 6.24abc  5.00bcd  1.66d 12.67def
13 56.07abc  10.40bcd  100.00a  38.33bcdefg 22.29abc 6.16ab 8.78ab 7.62abc  4.33d 3.33abed  18.33bcdef
14 44.80d 9.66bcde 100.00a  41.67bcde 19.81bcd 6.15ab 8.58abcd 7.27abc  6.00a 3.33abcd  21.67bcde
15 45.27d 7.46def 90.00b 21.67efghi 18.86¢d 5.70ab 8.42abcdefg  6.89abc  5.00bcd  4.00abc 16.67cdef
16 45.40d 7.00def 96.67ab  20.00fghi 17.42d 5.33ab 7.96¢g 6.39abc  5.00bcd  3.33abcd  15.33def
17 57.93ab 5.80ef 98.33a 18.33fghi 21.4labcd  5.36ab 8.88a 6.02bc 5.66ab 2.00cd 10.00f
18 44.93d 8.20bcdef  98.33a 26.67defghi 21.27abed  5.33ab 8.54abcd 6.40abc  5.33abc  3.00abcd  18.33bcdef
19 57.80ab 8.60bcdef 98.33a 35.00cdefgh 20.09bcd 6.26ab 8.04efg 6.92abc  6.00a 3.66abcd  15.00def
20 56.87ab 8.86bcdef  98.33a 26.67defghi 20.97abed  6.53a 8.38bcdefg 7.00abc  6.00a 4.00abc 15.67def
21 35.07e 5.13f 96.67ab  8.33i 19.03cd 5.00b 8.47abcdef  5.89¢ 5.33abc  1.66d 14.67def
22 48.00d 7.33cdef  95.00ab  20.00fghi 21.72abcd  5.30ab 8.27cdefg 6.07bc 5.33abc  2.66bcd 15.00def
Mean 49.27 8.92 97.42 31.97 22.20 5.84 8.42 6.90 5.28 3.49 18.54

A I xe BB 386 wlie Bgy> (il sla Slo yoiw ja 50
Means followed by similar letters in each column are not significantly different.
PI: Promptness Index; GP: Germination Percent; RL: Radicle Length; CL: Coleoptil Length; NR: Number of Root; GSI: Germination Stress Index

For pedigree of genotypes see Table 4. g axrlye ¥ Jode 4 lacudei ot (gl
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Table 3. Mean comparison of barley genotypes for different physiologic characteristic
in normal irrigation (i) and stress conditions (s)

S)’@-‘“‘Uld}"“’ Ibdmgf))bx»k;)].\.@‘i)uj Mﬁlm)u&)‘»
°)L°‘j ol
G
Gerﬁ?type RWC RWL EGR
© Dbl s Dol s ()bl (s) i
1 83.18b 49.02cd 88.67bc 74.67a 49.00ab 32.33g
2 78.54ab 60.94abcd 89.33ab 79.33a 48.00ab 34.53efg
3 86.63ab 53.73abced 85.67defg 77.67a 45.07abc 35.53defg
4 85.88ab 55.48abcd 89.00bc 78.67a 43.87bcd 34.13efg
5 89.07ab 59.25abcd 87.00bcdef  80.67a 46.87ab 36.93bcdefg
6 85.27ab 51.93abced 89.00bc 74.33a 43.67bcd 38.33bcdefg
7 87.50ab 61.19abced 89.33ab 84.00a 43.53bcd 39.80abcdef
8 87.97ab 51.04abcd 83.33ghi 80.00a 38.67def 40.27abcde
9 84.51ab 51.35abced 89.00bc 77.33a 45.33abc 33.40fg
10 85.05ab 61.38abc 87.33bcde 83.00a 45.40abc 37.93bcdefg
11 86.63ab 50.64bcd 86.67bcdef  79.00a 47.07ab 39.73abcdef
12 85.47ab 67.42a 89.33ab 82.33a 39.73cde 39.53abcdef
13 90.31a 51.32abcd 88.00bcde 79.33a 50.60a 40.93abcde
14 86.13ab 59.44abcd 81.671 83.67a 46.80ab 41.87abcd
15 86.91ab 58.04abcd 85.33efg 77.33a 36.73ef 36.33cdefg
16 83.44b 54.82abcd 82.67hi 84.00a 38.80def 39.47abcdef
17 86.97ab 44.95d 88.33bed 80.00a 36.07efg 40.53abcde
18 84.57ab 54.38abcd 85.67defg 77.67a 37.00ef 41.80abcd
19 86.27ab 48.90cd 84.33fgh 74.67a 33.53fgh 43.73ab
20 85.72ab 66.78ab 91.67a 84.67a 28.60hi 43.13abc
21 85.94ab 52.95abcd 86.33cdef 78.3 31.20ghi 45.40a
22 84.43ab 59.23abcd 88.33bcd 79.67a 27.73i 40.93abcde
Mean 85.74 55.64 87.09 79.55 41.05 38.93

FEVGOV. Y )b@m )Y SR d.gL.;':.o g_é5)> d‘)b dl"’u*i‘h" Oy )0
Means followed by similar letters in each column are not significantly different.
PI: Promptness Index; GP: Germination Percent; RL: Radicle Length; CL: Coleoptil Length; NR:
Number of Root; GSI: Germination Stress Index

For pedigree of genotypes see Table 4. Db daxlye ¥ o> 4 baouiess oyod (sl
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Table 4. Evaluation of barley genotypes based on drought tolerances (TOL, STI and

SSI) indices

0 lod 0 5 ol 3Sles 020 3 Slos

No. Pedigree Yy (gm?)  Y(gm?) STI  TOL SSI
1 Lingneel31/3/4679/105//Yea 168.4 293 165 0.656 128 1.227
2 Roho//Alger/Ceres 362-1-1/3/Alpha / Durra 298 198 0.801 100 0.943
3 Alpha/Gumbhuriybt//Sonja 311 170 0.717 141 1.275
4 CWB 117-77-5-9-5-1 221 132 0.396 89 1.132
5 CWBI117-77-5-9-5 -2 263 143 0.510 120 1.109
6 Grivita/ CWB117-5-9-5 291 207 0.818 84 0.811
7 Tipper/3/HI33-81/Mal//Yea 196-6 264 174 0.623 90 0.957
8 CWB117-77-9-7/3/Roho/Alger/362-1-1 276 198 0.742 78 0.794
9 4679/105//Yea 266 175 0.632 91 0.963
10  168.4 Lignee 131/ArabiAbiad 296 161 0.647 135 1.283
11 Lignee 131/3/4679/105//Yea 168.4 257 179 0.624 78 0.853
12 Lignee 131/3/4679/105//Yea 168.4 257 183 0.638 74 0.808
13 CWBI117-77-9-7/3/Roho//Alger/Ceres 362-1-1 317 187 0.805 130 1.154
14  Wieselburger/Ahor 1303-61//Sis 318 187 0.807 131 1.157
15  Roho//Alger/Ceres 362-1-1/3/Alpha/ Durra 315 175 0.748 140 1.250
16  Sis/Bda 247 180 0.603 67 0.764
17  CWB 117-77-9—7// Antares / ky 63 — 1294 228 182 0.563 46 0.567
18  ICB - 102893 /3/Alpha // sul / Nacta 254 208 0.717 46 0.511
19 Sadik 8(Alph/ Durra // Antares /Arabi Abiad ) 234 156 0.495 78 0.938
20  Antares /ky 63 — 1294 // Lignei 131 264 177 0.634 87 0.926
21 Local check (Mahali ) 235 151 0.481 84 1.005
22 Sararood -1 265 157 0.565 108 1.146

Yp: Potential yield; Ys: Yield under stress; STI: Sterss Tolerance Index; TOL: Tolerance Index; SSI: Stress
Susceptibility Index
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Table 5. Simple correlation cofficient matrix of barley genotypes grain yield in normal
irrigation and water stress conditions to indices and some of characteristics related to
drought tolerance

traits Y, Y, STI TOL SSI EGR, EGR, Pl GPy CLg

Y, 0.500"

STI 0.886"  0.841"

TOL 0.828"  -0.072 0.476"

SSI 0.593™  -0.392 0.162 0.936"

EGR;, 0.508"  0.206 0.439" 0.452"  0.351

EGR, 0.423"  0.376 0.476" 0.024 0.091 0.807""

Pl 0.219 0.154-  0.066 0.352 0.386 0.496" 0.314

GPg 0.447°  0.439" 0.495" 0.351 0.404 0.506" 0.347 0.944"

CLg 0.501°  0.174 0.414 0.464"  0.392 0.6477 06177 07507  0.726"
0.557"  0.513" 0.532" 0.651°  0.555" 0.462" 0.282 0.951" 0913  0.640”

ksk

.M)}\}M)} OJW|C}E'-)})‘)6A4‘)‘}&MJ:9&_~§‘;@

* and ** : Significant at 5% and 1% probability levels, respectively.
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