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Evaluation of grain yield stability and two-steps screening for drought stress
tolerancein barley genotypes
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Table 1. Name/parentage of barley genotypes used in the experiment

ek
Ent. No.

aﬁ;:«/ Cb
Name/parentage

© 00N O WN P

Lignee 131/3/4679/105//Y EA168.4-4
Roho//Alger/Ceres 362-1-1/3/Alpha/Durra
Alpha/Gumhuriybt//Sonja

B-CB-74-2-1

B-CB-74-2-2
YEA557-6/YEA422-1//CWB117-5-9-5
Roho//Alger/Ceres 362-1-1/3/Alpha/Cum
CWB117-77-9-7/3/Roho/Alger//Ceres 362-1-1
4679/105//Y eal68.4/3/Lignee 131/Arabi Abiad
Antares/KY 63-1294//Lignee 131

Lignee 131/3/4679/105//Y EA168.4-1

Lignee 131/3/4679/105//Y EA168.4-2
CWB117-77-9-7/3/Rohol//Alger/Ceres 362-1-1
Wieselburger/Ahor 1303-61//Sls
Roho//Alger/Ceres 362-1-1/3/Alpha/ Durra
Sls/Bda

CWB117-77-9-7//Antares/Ky63-1294
ICB-102893/3/Alphal/Sul/Nacta

Sadik8 (Alpha/Durral/Antares/Arabi Abiad)
Antares/Ky63-1294//Lignee 131

Check-1 (Mahali)

Check-2 (Sararood-1)

35y ol 53 ole <K 4 AP BAY) (o o) ¥l S,L O e —Y gl

Table 2. Monthly precipitation (mm) in 2002-05 cropping season in Sararood station

obe AV-AY AY-AY NN
Month 2002-3  2003-4  2004-5
Oct. e 0.0 0.5 0.0
Nov. oLt 56.1 717 78.7
Dec. 3T 61.1 1439 37.1
Jan. ©> 535 1440 51.6
Feb. oo 95.9 67.6 60.6
Mar. Al 45.2 8.6 148.3
Apr. P 68.4 75.9 218
May. Coigus )l 37.2 59.6 26.5
Jun. sls & 6.5 14.2 6.9
Jul. 5 0.0 16 0.0
Total JS oo 4244  587.6 4315

YA
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Table 2. Analysis of variance and mean square of grain yield of barley genotypesin three years of evaluations

(MS) el o Lo

M=AY AY-AY AY-A¥
2002-3 2003-4 2004-5
@357 ey =3 ST ©obT s =3 LTSS ekl s =3 ©obT s
SOV i sk d.f RF' 1IRR 2IRR RF' 1IRR 2IRR RF 2IRR
Replication i S 3 188268™ 849598 15416879  92266™ 113579  626281"  222762™ 621400
Genenotype 5} 21 304196 1070998  535499™ 118236  102370™  258641™  190194™  317798"
Error s 63 77552 159052 751037 54389 91397 155796 168217 141785
CV (%) olus e, 8.99 10.13 20.38 9.82 10.55 11.19 14.76 12.47
ns: Non- significant Slsgne NS

** ggnificant at 1% probability level
‘RF: Rainfed; 1 IRR: onetimeirrigation; 2 IRR: two timesirrigation

MP&JL.,;ACI‘“U\;@:**

b g5 s s Sas (LT L eSS JalagT Al 55 5 (obT Dbss 5 s Gla i lejT )50 53) o e S0 (bl 4 52 =F s
Table 3. Combined analysis of variance for three years (for RF and 2IRR), and two years (for 1IRR) in barley genotypes.

ANOVA-RF ANOVA-1IRR’ ANOVA-2IRR

Ty Olpe oSl @oliTens Ole oSk 63T ey Sl o Kok
SOV e polie df MS) df MS) df MS)
Year (Y) Ju 2 11571733 1 50485168** 2 33686699*
Error s 9 167765 6 481589 9 5554853
Genotype (G) <53 21 396362** 21 658528™ 21 596953*
GxY Jlx o 55 42 108131™ 21 514839** 42 257492™
Error s 189 100052 126 125224 189 349539
CV(%) ol o, 11.50 10.40 16.42
ns: Non- significant Slsne & NS

* **: gignificant at 5% and 1% probability levels, respectively

* ANOVA was performed based on 2 years of expeiments

Gk K

M)J&}@db‘cﬁm)))‘)&ﬁ%ﬁ&, 3
.\.:rl?g\Ju,>5u°>l>wu|jdgg)\,qiﬁ*

‘RF: Rainfed; 1 IRR: onetimeirrigation; 2 IRR: two timesirrigation
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Table 5. Mean comparison of grain yield of barley genotypes under rainfed, 1-irrigation, and 2- irrigations, based

on three years experiments (except 1IRR in 2004)

6l 5 Shase 5 Kka
Mean grain yield (kg.ha™®)
G55 eled > Gl e €T ks
Genotype No. RF* 1IRR 21RR

1 2675.32de 3164.85cde 3291.95bc
2 3143.32a 3761.29ab 3743.70abc
3 2749.65bcde 3018.73de 3554.47abc
4 2638.65de 2916.20e 3487.21abc
5 2705.65cde 3018.60de 3541.478bc
6 2699.40cde 3382.25bcd 3592.52abc
7 2820.07abcde 3413.64bcd 3404.09abc
8 2514.48de 3370.44bcd 3917.09ab
9 2888.90abcd 3537.08abc 3899.50abc
10 2652.90de 3427.80bcd 3544.04abc
11 3075.40abc 3656.578b 3736.37abc
12 2854.65abcde 3920.93a 3656.36abc
13 2722.40ce 3433.14bcd 3552.63abc
14 3114.578b 3652.43ab 3980.18ab
15 2740.82bcde 3490.00bc 3515.71abc
16 2705.82cde 3631.02ab 3299.00abc
17 2475.98e 3392.62bcd 3541.03abc
18 2509.32de 2853.39E 3158.89c
19 2593.07de 3559.26abc 3633.26abc
20 2669.98de 3430.85bcd 3540.89abc
21 2715.57ce 3073.65de 3554.55abc
22 2847.82abcde 3719.14ab 4056.19a

Jd)lJJLg)l:g'.au;;;L&I..L.ap@JL«:;-ICE“J:ﬂ\:@lul:..L'a;Q}anwL»lJicwSf;nd}f‘gb\gmfkj_h&:isl?no)uﬁ):
Means in each column, followed by at least onesimilar letter are not significantly different at 5% probability level using
Duncan’s Multiple Range Test
‘RF: Rainfed; 1 IRR: oneirrigation; 2 IRR: two timesirrigation

.
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Table 6. The results of combined analysis of variance based on 8 environmentsin barley genotypes

SOV i e @57 ey Sla o S0k
df MS
Environment (Env.) Lo 7 34934189**
(Rep=Env) Loe 1SS 24 2201017
Genotype (G) G555 21 1185015**
GxEnv Loe X3 55 147 244658*
Error (= 504 199916

Lo s &,@Jw\ Tl 53 5l3 gan 5 5 e g
* and **: Significant at 5% and of probability levels, respectively
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Table 7. Stability analysis of barley genotypesin 8 environment using Eberhart and Russel (1966) method

e? gyl @337 ar)s Slas ¢ gores Sl o e
SOV df ss MS F
Totad s 175 458971587.25 2622694.78
G s 21 24885305.35 1185014.54 13.83
E Lo 7 244539321.79 34934188.83 698.98
GxE 147 35964653.42 244657.51 4.90
E+(GxE) 154 124717633.92 809854.77 16.20
2223?2;5’() :: 1 108007443.26 108007443.26 1260.08
P 21 5395866.17 256946.01 3.00
TeTEe) 132 11314324.49 85714.58 172
ol ol
1 6 264312.35 44052.06 0.88
2 6 646817.84 107802.97 2.16
3 6 927063.81 154510.63 3.09%*
4 6 631572.90 105262.15 211
5 6 636690.57 106115.10 2.1
6 6 152804.77 25467.46 0.51
7 6 714468.44 119078.07 2.38*
8 6 482437.53 80406.26 161
9 6 325812.41 54302.07 1.09
10 6 200416.47 33402.75 0.67
11 6 460213.87 76702.31 153
12 6 679404.61 113234.10 2.27*
13 6 49143456 81905.76 164
14 6 745150.96 124191.83 2.48*
15 6 532533.94 88755.66 1.78
16 6 1382226.17 230371.03 4.61%*
17 6 262294.99 43715.83 0.87
18 6 632136.46 105356.08 211
19 6 320699.33 53449.89 1.07
20 6 87480.22 14580.04 0.29
21 6 574704.45 95784.07 1.92
22 6 163647.72 27274.62 0.55
Error b= 504 100757905.32 49979.12
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Table 8. Selection criteriafor barley genotypes based on Eberhart and Russel stability analysis

S5 eled wls 3 Shes o Sile 5 s () il sls ol il
Genotype. No. Mean grain yield (kg.ha™®) Phenotypic stability (bj)  Variance deviation (Linear)
1 3028.97 def 0.65" -5927.1™
2 3523.02a 1.00™ 57823.9°
3 3118.82 de 0.75" 104531.5"
4 3026.37 ef 0.72" 55283.0"™
5 3097.48 de 0.73 56136.0°
6 3205.22 de 1.01™ -24511.7™
7 3187.69 de 0.87" 69099.0"
8 3254.70 bed 147" 30427.1"™
9 3430.20 ab 117" 4322.9™
10 3181.11 de 1.18™ -16576.4™
11 3468.90 a 0.78 26723.2"
12 3422.24 ahc 1.09™ 63255.0"
13 3211.83 de 1.20° 31926.6
14 3574.07 a 0.96™ 74212.7"
15 3219.16 cde 1.14™ 38776.5™
16 3160.06 de 0.93™ 180391.9"
17 3105.07 de 112" -6263.3™
18 2839.49 f 0.66" 55377.0"™
19 3225.28 cde 1.29° 3470.8™
20 3187.42 de 1.14™ -35399.1™
21 3120.36 de 0.86" 45805.0"™
22 3519.47 a 1.29" -22704.5"™
Sx 51.76 0.131
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Means in each column, followed by at least one similar letter are not significantly different at 5% probability leve, using

Duncan’s Multiple Range Test
ns: Non- significant

*, **: dgnificant at 5% and 1% probability levels, respectively

ls o 5 53 5, Slas gl 5 (g)LeT Lo s,
ples (il a2 5 Ll b e (sl 6l LS e
AV Y ojlad sla g a5 Us jetein bilose

Ls s 5 ol 4 Cand YY 5 VF OVANY

J—o s Solal sy am oMl a2 5o

o )led sla 5 5 5 (Eberhart and Russel, 1966)
a5 5 ails s Shee Blod SIYY 5 1VF Y ) &Y
LT el 0 g 55 s b OV i o 5 55
o.,\_;.asol_idﬁ‘,_éyd_iljsj_?})b&buéﬁ_ia.\_ﬁ
0531 35 ladlams Dl ot 4 9T alie 2S5
o=lols) GOIY s onl e slae Bl Sl Ll s

LIS VF 5 VY (Y o)l &\A;,:S_yj (vb 3 Sl

iy

s gme b NS
M)J&{}@JLQ}‘C}L)A)‘J&M%‘;4\.1:**}*

Aol (e e (S 5 i 53 15 oS
354 b w53 s een 4 (Passioura, 2007)
T O PRSP WU LR g
L) s shl) A5 89 Olaj 4 dy (63002
) oLl o sb o oalinal (Juad 515l
S 258 e ol 8) 25 03y s
Lyl s ss pa Co ol 10 K s WS A5 bl
Cu)\gualétﬂdmé\ow)&bu
(Ehdaie et al., 1988 ; dlods slgiiey (25 4 Jasute
Clarke et al., 1992; Rajaram and Van Ginkel, 2001)
Llod 51 La (o5 55 dlie Y gome S50 4 Culie L

Seslewl bl (63L5 4 95 5 50 (g3l .>J§Lo.:—


https://dor.isc.ac/dor/20.1001.1.15625540.1389.12.3.7.8
https://agrobreedjournal.ir/article-1-172-en.html

WAL LY osles ‘(.M,'\,;,u?‘"otﬁi o) p ke does”

S S G 85 e alie Gl b 4 max il p Gl s Gl G S5 G 455 (i A5 4 Jes 35T 5 sl jlae— 4 Jgu

Table 8. Stress tolerance/susceptibility criteria, rank and sum of ranks of barley genotypes for each criterion

o3 &l Jﬂaﬁ

[ Downloaded from agrobreedjournal.ir on 2026-05-19 ]

() ()
Gralnyleld gﬁ)lgTJLi}zdl:ajiL& 3 = 3 =
cenoype Rainfed Grainyield (2 IRR) STl GMP MP s g =S Tok s é
Mo g (kgha') = =
O T L 3 oS o oS 3 oSk 5, oS W P @ S W oS 3 43
Mean RANK  Mean RANK Mean RANK  Mean  RANK Mean  RANK Mean RANK Mean  RANK
1 2675.32 8 329195 2 063 1 2854.9 1 2883.97 1 13 071l 5 815.97 9 14
2 314332 22 374370 18 072 8 3064.9 8 312651 10 66  0.608 1 123438 20 21
3 2749.65 15 355447 12 069 2 2089.5 2 3034.48 3 34 0859 10  1039.99 18 28
4 2638.65 5 348721 5 070 4 3007.0 4 3040.14 5 23 0923 14 804.14 12 26
5 2705.65 10 354147 9 o7 7 3056.9 7 3090.06 7 4 0895 12 902.82 13 25
6 2699.4 9  3O2E2 14 074 9 3087.1 9 312271 8 49 0943 16 939.62 15 31
7 2820.07 16 3404.00 4 070 5 3014.7 5 3037.04 4 34 0651 2 734.11 6 8
8 2514.48 3 301700 20 o081 16 3237.2 16 3296.21 17 72 1388 22 124177 2 44
9 2888.9 19 38995 19 081 18 3244.4 18 3299.45 18 92 0983 18 12001 19 37
10 2652.9 6 354404 10 074 10 3096.6 10 3124.85 9 45 0954 17 838.39 11 28
1 3075.4 20 373637 17 078 15 3179.6 15 3221.10 15 82 0671 3 103055 17 20
12 2854.65 18 365636 16 077 13 3151.0 13 3185.97 13 73 0832 8 940.79 16 24
13 2722.4 13 35263 11 075 12 31009 12 313752 12 60 0887 11 830.23 10 21
14 311457 21 398018 21 084 20 3302.8 20 3360.50 21 103 0825 7 123936 21 28
15 2740.82 14 351571 6 075 11 3100.1 11 3132.68 11 53 0836 9 766.06 8 17
16 2705.82 11 3299.00 3 o7 6 3050.1 6 3059.54 6 2 0682 4 478.93 4 8
17 2475.98 1 354103 8 078 14 31755 14 3194.43 14 51 1141 21 693.21 5 26
18 2500.32 2 315889 1 070 3 3002.9 3 3006.77 2 11 0780 6 304.24 1 7
19 2593.07 4 36382 15 081 17 32307 17 3261.08 16 69 108 19 744.36 7 26
20 2660.98 7 354089 7 084 19 3299.9 19 3308.15 19 71 0933 15 465.49 3 18
21 271557 12 355455 13 085 21 3327.2 21 3334.56 20 87 0895 13 439.98 2 15
22 2847.82 17 405619 22 098 22 3570.7 22 3599.76 22 106 1130 20 912.87 14 34
2750.6 3600.1 08 3144.2 31753 0.9 849.4
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Evaluation of grain yield stability and two-steps screening for drought stress
tolerancein barley genotypes

Aghaee-Sarbarzeh, M.}, R. Rajabi?and Y. Ansari®

ABSTRACT
Aghaie-Sarbarzeh. M., R. Rajabi and Y. Ansari. 2010. Evaluation of grain yield stability and two-steps screening for

drought stress tolerance in barley genotypes. Iranian Journal of Crop Sciences. 12 (3) 305-317. (In Persian)

Twenty advanced barley lines, and two checks (Sararood-1, and local variety) were evaluated under three
moisture regimes, i.e. rainfed, one irrigation at sowing, and two irrigations at sowing and flowering time. Three
experiments were performed in randomized complete block design with four replications, for three years (2002-
2005), at Sararood field station, Kermanshah, Iran. The barley genotypes were evaluated for drought stress
tolerance by measuring different stress susceptibility/tolerance indices, using yield performances under rainfed
and two irrigations conditions. Screening of tolerant genotypes for drought tolerance was carried out in two
steps, first by selecting genotypes with highest sum for ranks of stress tolerance indices, and then eliminating of
those with higher stress susceptibility indices. Grain yield stability analysis was also performed using Eberhart
and Russel’s method. Considering grain yield under stress and non stress conditions, grain yield stability
parameters, and values of stress tolerance/susceptibility indices, genotypes 11, 2, 9, 12, 13 aong with the checks
showed outstanding performances that could be used in barley breeding programs as well as furher tested in on-

farm trials.

Key Words: Barley, Drought tolerance, Grain yield and Grain yield Stability.
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