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Table 1. Average of 2-year Physical and chemical properties of soil of experimental field before treatments

application
sl pgazo oy (1) (539 <agb) Sk Gos
Bulk density S cél Soil moisture (%) EC ocC Soil depth
(gem™) Soil texture PWP FC  pH (dSm") O (cm)
1.61 Si.C.L. 12 22 7.4 1.2 0.75 0-30
1.68 Si.C.L. 12 22 7.3 1.1 0.5 30-60
1.7 Si.C.L. 12 22 7.4 0.8 0.47 60-90

I e SI.CL. (S JT 05 0C « S xSl colas EC cayopl pH «elyj @b b FC o il (5o 0% 9> Causb, PWP

ey

PWP: Permanent wilting point; FC: Field capacity; PH: Acidity; EC: Electrical conductivity; OC: Soil organic

carbon; Si.C.L.: Silty Clay Loam
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(Fischer and Maurer, 1978)

SSI=1-(Ys/Yp)/SI [v]
(Fischer and Maurer, 1978)

TOL= (Yp - YS) [‘.,]
(Rosielle and Hamblin, 1981)

MP=(Ys + Yp)/2 [f]

(Rosielle and Hamblin, 1981)
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k1= (Yp?) / (Yp?) k2= (Ys2) / (Ys2) [A] ) (ljernandez, 1992)
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Table 2. Name/Pedigree of durum wheat genotypes used in the experiment
oyl 0 Y%
Code Pedigree

1 Zhong Zuo/2*Green-3 (Behrang)

© 00N U wWwN

Gaunt_10/Snitan
Trn//21563/AA/3/BD2080/4/BD2339/5/Rascon_37/T...
Snitan/3/Rascon_37/Tarro_2//Rascon_37/4/St...

Somat 4/Inter_8/3/Eupoda_3/Sla_2//Minimus
Sooty_9/Rascon_37//Storlom
Sora/2*Plata_12//Somat_3/4/Storlom/3/Ras...
Rascon_37/4/Magh72/Rufo//Alg86/Ru/3/Plata_16/5/Porto_3*2/6/Aarment...
Guayacaninia/Poma_2//Snitan/4/D86135/Aco89//Porron_4/3/S...
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Table 3. Analysis of variance of grain yield under non stress conditions and drought stress at the end of the season

&3 4y Mean of squares Olay po (5Kileo
Ol yud sl Degree of O (9 &S oS

Sources of variances freedom Without stress Drought stress
Year Jle 1 0.23"s 7.8"
Error s 4 0.59 1.0
Genotype P 8 0.21m 0.26™
Genotype* Year Jlwud o35 8 047" 0.207
Error Lo 32 0.13 0.26
CV% I POV UTRW: JW-R 7.54 12.68

Aoy ) 500,00 ol o s lxe g o pme 8 s 5 a4

¢ % s

ns, * and **: Not significant, significant at 5% and 1% probability levels, respectively
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Fig. 1. Interaction of genotypexyear on grain yield of wheat genotypes under non stress conditions
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Table 4. Grain yield, rank, standard deviation and yield percent of genotypes under full irrigation conditions

ails o ySlos ails o ySlos )
oyl Jol Jlu o £33 Jlu 3o a1 5ot paSils Sl 9 ytles o 50
i 355 (05 5L 55e) (15 5L s5e) (15 5L JiSe) e ST
No Grain yield in the first Grain yield in the Mean grain yield A 4 o5 das
Line/Variety year (Kg/ha) second year (Kg/ha) (Kg/ha) R SDR YIR%

1 4384 5368 5101 35 1.5 105

2 4674 4664 4669 6.5 0.5 96

3 5113 4964 5039 2.5 0.5 104

4 4194 4894 4544 6.5 2.5 94

5 4843 4606 4725 2 98

6 5239 4517 4848 5 4 101

7 4470 5514 4992 4.5 35 103

8 5093 4778 4936 4.5 1.5 102

9 4537 4883 4710 6 1 97
Mean 4777 4910 4844 - - -

0 ,8des U5 5:85ls 4y o g5 50 ails o Slas . Kkes s 0 g ails 0 Slos jlre Gl il i) Kl (5 lais ] (Dle o5 5 4 YIR SDR R

ardly oo als

R, SDR, YIR: The acronyms are the average of the rank, the standard deviation of the grain yield, and the percentage of mean
of the grain yield of each genotype relative to the total average of grain yield.
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Table 5.Grain yield, rank, standard deviation and genotype yield in irrigation cut off conditions

418 8 ySloc 4ils o Sloc
osbos Jol Jlus 50 £33 Jlus 30 413 3,5das (aSilea Syl o Mos e 5
il (eSSIESE) (oSSR (aSksT ) s ST
No Grain yield in the Grain yield in the Mean grain yield 4 ad) o 5das
Line/Variety first year (Kg/ha) second year (Kg/ha) (Kg/ha) R SDR YIR%

1 3623 4745 4184 2.5 1.5 105

2 3511 4342 3927 0.5 0 98

3 4088 4342 4215 3 2 106

4 3877 4586 4232 2.5 0.5 106

5 3898 4008 3953 0.5 3 99

6 3350 4222 3786 7 1 95

7 3384 4572 3978 5 2 100

8 3442 4431 3937 5 1 99

9 3333 4086 3710 8 1 93
Mean 3612 4370 3991 - - -

O, 8las JS 5Kl dy Comd g3y 5o &l 0, Slas (Kl do j0 g ails o Sloe Lo Bl ol a0k (g lais| (W) (o5 5 4 :'YIR SDR R

ardl oo asls

R, SDR, YIR: The acronyms are the average of the rank, the standard deviation of the grain yield, and the percentage of mean
of the grain yield of each genotype relative to the total average of grain yield.
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Table 6. Mean grain yield of genotypes under each environmental condition and their
susceptibility and tolerance indices

o byl s
Environmental conditions
&S O o9 IS o ol 3 Jooi gla Ll
Genotype Non-stress Drought stress Susceptibility and tolerance indices
No. GYopt GYstr STI SSI
1 5101 4184 0.91 1
2 4669 3927 0.78 0.88
3 5039 4215 0.91 0.91
4 4544 4232 0.82 0.38
5 4725 3953 0.80 0.91
6 4878 3786 0.79 1.24
7 4992 3978 0.85 1.13
8 4936 3937 0.83 1.12
9 4710 3710 0.74 1.18
Mean 4844 3099 0.83 0.97
Table 6. Continued wlol.f Jgus
Sl 3 Jooii slo a5 L
Genotype Susceptibility and tolerance indices
No. MP TOL GMP K1STI K2STI
1 4643 917 4620 0.96 0.95
2 4298 742 4282 0.75 0.77
3 4627 824 4609 0.95 0.96
4 4388 312 4385 0.77 0.87
5 4339 770 4322 0.78 0.79
6 4332 1092 4297 0.8 0.75
7 4485 1014 4456 0.88 0.85
8 4436 998 4408 0.85 0.82
9 4210 1000 4180 0.72 0.69
Mean 4418 852 4395 0.83 0.83
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GYopt: Grain yield without stress, GYsu: Grain yield with water stress, YIR: Grain yield per genotype
to total average, SDR: Standard deviation from average rank, R: Average rating, MP: Average yield,
SSI: Stress tolerance index, STI: Stress tolerance index, TOL: Difference in yield Two conditions,
GMP: Geometric mean of yield, KISTI: Stress tolerance index for low probability environments,
K2STI: Stress tolerance index for environments with high probability of stress.
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Table 7. Correlation coefficients between grain yield and utilized indices

GYopt GYstr STI MP TOL GMP K1STI
GYsr 0215
STI  0.749* 0.807%*
SSI 0.549™  -0.698™  -0.141™
MP  0.785* 0.773%  0.998%*  -0.86™
TOL  0.638™  -0.615™  -0.031™  0993** 0024
GMP  0.744* 0.812%%  0.998%* 015"  0.998%*  -0.04m™
KISTI  0.897*%  0.623™  0.964**  0.124™  0.977%%  0223™  0.962%*
K2STI  0.569™ 0.925%*  0.970%%  -0375™  0.955%* 027 0972+ 08737
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ns,* and **: Not significant, significant at 5% and 1% probability levels, respectively

GYopt: Grain yield without stress, GYsu: Grain yield with water stress, MP: Average yield, SSI: Stress tolerance index, STI:
Stress tolerance index, TOL: Difference in yield Two conditions, GMP: Geometric mean of yield, KISTI: Stress tolerance
index for low probability environments, K2STI: Stress tolerance index for environments with high probability of stress.
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Table 8. The results of principal components analysis for drought tolerance indices in wheat cultivars studied

(YP) Jloyi ksl o 50 0 )Sdos (12 Ao o
o s s li g (YS) i

- ) R owilbslgaeys (oremd il Component coefficients for yield under normal
adlge o329 sl Percentage of  Cumulative conditions (Yp), stress (Ys) and stress indices
Component Eigenvalue variance variance YP YS STI SSI
1 5.67 0.63 0.34 0.19 0.42 -0.03
2 2.66 0.30 -0.37 0.28 0.04 -0.61
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Component Eigenvalue variance variance MP TOL GMP K1STI  K2STI
1 5.67 0.63 0.63 0.42 0.02 0.42 0.41 0.40
2 2.66 0.30 0.93 0.01 -0.61 0.05 012 0.19
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Fig. 2. Biplot graph of wheat genotypes under drought stress based on first and second components
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