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Table 1. Name an'd pedigree of bread wheat lines

Y el Y el
Line no. Pedigree o Line no. Pedigree o
1 Cham4/Tam200//Del 483/3/Mirtos 26 TX62A4793/CB809/5/Gds/4/Anza/3/Pi/Nar//Hys/6/Passarinho/7/Alvand
2 Cham4/Tam200//Del 483/3/Mirtos 27 Marvdasht/3/Emu"s"/Tjb84-1543//1-27-7876/Cndr"s"
3 Cham4/Tam200//Del 483/3/Mirtos 28 Pishtaz/3/Emu"s"/Tjb84-1543//1-27-7876/Cndr"s"
4 Cham4/Tam200//Del 483/3/Mirtos 29 Pishtaz//Ald"s"/Snb"s"
5 Alamoot*2/Kavir 30 Pishtaz/4/Bloudan/3/Bb/7C*2//Y50E/3*Kal
6 Zarrin/Shiroodi/6/Zarrin/5/0mid/4/Bb/Kal//Ald/3/Y50E/Kal*3//Emu 31 Shiraz/5/Nvd/4/0Omid//H7/4P839/3/0Omid/Tdo
7 Zarrin/Shiroodi/3/zarrin//Ombul/Alamo 32 4777//IFkn/Gb/3/Vee"s"/4/Buc"s"/5/1-66-44/6/Fertillo/\Vee#5/7/Pishtaz
8 Zarrin*2/3/Alvand//Aldan"s"/IAS58,4072-48 33 Bloyka/7/T.Aest/5/Ti/4/La/3/Fr/Kad//Gb/6/F13471/crow"s"/8/Mahdavi
9 Alvand*2//Opata*2/Wulp 34 1-65-55/5/Pewee"s"/Azd/4/Anza/3/Pi/Nar//Hys/6/Cocoraque
75/7/Bloyka
10 Alvand*2//Opata*2/Wulp 35 MV 17/Alvd//Chamran/3/Pishtaz
11 Alvand*2/4/Kal/Bb//Cj"s"/3/Hork"s" 369 Mrn/ Catbird/4/Alvand//Aldan"s"/las 58
12 Owl*2/Kavir 37 Kal/Bb//Cj "s"/3/Hork "s"/4/2*Alvd//Aldan/las 58
13 Owl*2/Kavir 38 Mv17/Shiraz
14 OwI*2/Shiroodi 39 DH2-390-1563 F3Gds/4/Anza/3/Pil/Hys/5/1-6/6/Tajan/ 7/ Milan/..
15 Owl/Shiroodi/3/Owl//Opata*2/Wulp 40 DH2-390-1563 F3Gds/4/Anza/3/Pi//Hys/5/1-6/6/Kauz*2/Opata//....
16 Owl/Shiroodi/3/0Owl//Opata*2/Wulp 41 Kauz/Sorkhtokhm//Hys//Drc*2/7C/3/2*Rsh/4 /Bank"s"/Vee "s"
17 Owl/Kavir/3/0wl//\Vee/Nac 42 Kauz/Sorkhtokhm//Hys//Drc*2/7C/3/2*Rsh/4 /Bank"s"/Vee "s"
18 Owl/Kavir/3/0wl//\Vee/Nac 43 Kauz/Sorkhtokhm//Mahooti/ 3 /Bank"s"/Vee "s"
19 1-68-120/1-68-22//Mirtos/3/1-68-120/1-68-22 44 Marvdasht//Tui"s"/Star
20 Passarinho//\Vee/Nac 45 Marvdasht//Tui"s"/Star
21 Passarinho//\Vee/Nac 46 Bloudan/3/Bb/7C*2//Y50E/Kal*3/4/KRL.14
22 Guadalop/Falat 47 DH-line
23 494)6.LL/Roller//Mv17 48 Bloudan/3/Bb/7C*2//'Y50E/Kal*3/4/Sholeh
24 Rsh/Tam200//Alvand 49 Azd//Tob/Chb/3/Emu"s"/Tjb84/4/Bloudan/3/Bb/7c*2//Y50E/Kal*3
25 Marvdasht/Owl 50 Guadalop/Falat

A7
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..L)Urxfébdyjf\)
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Line no. Pedigree o Line no. Pedigree ot

51 Alamoot//Opata*2/Wulp 76 DH-line

52 Alamoot/4/Bloudan/3/Bb/7c*2//Y50E/Kal*3 77 Cereal recearch collection , Accession no : 2591
53 Alamoot/4/Bloudan/3/Bb/7c*2//Y50E/Kal*3 78 Cereal recearch collection , Accession no :2592
54 Azd//Tob/Chb/3/Emu"s"/Tjb84/4/Alvand//Aldan"s"/IAS58,4072-48 79 Cereal recearch collection , Accession no :2594
55 1-72-92/Col.N0.3617//0Owl 80 Cereal recearch collection , Accession no :2605
56 Bow"s"/Vee"s"//1-60-3/7/T.Aest/5/Ti/4/La/3/Fr/Kad//Gb/6/F13471/crow"s"/8/FIt/Attila 81 Cereal recearch collection , Accession no :2607
57 Alvd//Aldan/las 58/3/2*Rsh 82 Cereal recearch collection , Accession no :2614
58 Alvd//Aldan/las 58/3/1-60-3/5/Kal/Bb//Cj "s"/3/Hork"s"/4/Alvd//Aldan/las58 83 Cereal recearch collection , Accession no :2695
59 DH2-390-1563 F3Gds/4/Anza/3/Pi//Hys/5/1-6/6/Tajan/ 7/ Milan/.. 84 Cereal recearch collection , Accession no :2696
60 DH2-390-1563 F3Gds/4/Anza/3/Pi//Hys/5/1-6/6/Tajan/ 7/ Milan/.. 85 Cereal recearch collection , Accession no :2764
61 DH2-390-1563 F3Gds/4/Anza/3/Pi//Hys/5/1-6/6/Tajan/ 7/ Milan/.. 86 Cereal recearch collection , Accession no :2766
62 DH2-390-1563 F3Gds/4/Anza/3/Pi//Hys/5/1-6/6/Kauz*2/Opata//.... 87 Cereal recearch collection , Accession no :2776
63 Kauz/Sorkhtokhm//Hys//Drc*2/7C/3/2*Rsh/4 /Bank"s"/VVee "s" 88 Cereal recearch collection , Accession no :2799
64 Kauz/Sorkhtokhm//Sakha 8/3 /Bank"s"/Vee "s" 89 Cereal recearch collection , Accession no :2812
65 Kauz/Sorkhtokhm//Sakha 8/3 /Bank"s"/Vee "s" 90 Cereal recearch collection , Accession no :2815
66 Kauz/Sorkhtokhm//Mahooti/3 /DH-209-1557 F3,Vee "s"/Nac//1-66-22 91 Cereal recearch collection , Accession no :2933
67 Kauz/Sorkhtokhm//Mahooti/3 /DH-209-1557 F3,Vee "s"/Nac//1-66-22 92 Cereal recearch collection , Accession no :2940
68 T.AestxTi(La(Frkal.xGb))=(1-66-22)/5/KRL.1-4)/6 /Bank "s"/\Vee"s" 93 Cereal recearch collection , Accession no :2941
69 Pishtaz//Karchia 94 Cereal recearch collection , Accession no :2970
70 Pishtaz//Karchia 95 Cereal recearch collection , Accession no :2998
71 Pishtaz//Karchia 96 Cereal recearch collection , Accession no :3001
72 DH-line 97 Cereal recearch collection , Accession no :3102
73 DH-line 08 Arg (Check)  (aslz) 5

74 Cereal recearch collection , Accession no :3101 99 Bam (Check) (dal2) o
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Table 2. Combined analysis of variance of grain yield of bread wheat lines in four stress
and non-stress environments

33T s Sla i Nl
S.0.V. S gl df. MS F
Environment (Env) Lo 3 1626.77 286.23™
Rep/Env Lo ) S5 4 5.68 272"
Genotype (G) T 99 5.54 2.66"
G xEnv Loos X 55 296 5.28 253"
Eror s 354 2.08

WARPYA- W CE'NJJ S s "
* and **: Significant at the probability levels of 5% and 1%, respectively.
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Table 3. Mean comparison of grain yield of bread wheat genotypes in four stress and
non- stress environments

opleds als 5 Shes oyl als 5 Shes oyl als 5 Slas oyl 4l 5 Shes
Li?é?o. Grain yield L;;;}r’])o. Grain yield L;;;)erJ(). Grain yield L;;;}r’])o. Grain yield
(tha™) (tha™) (tha™) (tha™)
1 4.55k-r 26 7.15abc 51 6.58a-j 76 5.03f-q
2 2.90r 27 6.05a-m 52 5.22d-p 77 5.45b-p
3 4.5k-r 28 6.59a-j 53 6.97a-e 78 5.10e-q
4 5.29c-p 29 5.30c-p 54 5.29¢c-p 79 6.34a-|
5 5.27c-p 30 5.98a-m 55 7.03abcd 80 6.01la-m
6 4.70i-r 31 4.341-r 56 3.250-r 81 5.29¢c-p
7 5.63b-0 32 4.221-r 57 4.50k-r 82 5.37c-p
8 5.51b-p 33 4.321-r 58 4.401-r 83 6.60a-i
9 4.55Kk-r 34 5.07e-q 59 5.07e-q 84 4.68j-r
10 4.81h-q 35 4.751-r 60 7.05abcd 85 5.62b-0
11 4.52Kk-r 36 4.54K-r 61 5.50b-p 86 4.99f-q
12 5.43b-p 37 5.05f-q 62 4.57K-r 87 7.27ab
13 4.78i-q 38 5.67b-0 63 6.72a-h 88 5.21d-p
14 3.96n-r 39 4.57K-r 64 4.96f-q 89 6.85a-f
15 6.00a-m 40 6.74a-g 65 5.49b-p 90 4.91g-q
16 4.56k-r 41 4.849-q 66 7.62a 91 4.71i-r
17 4.38l-r 42 5.50b-p 67 6.85a-f 92 5.24d-p
18 4.879-q 43 4.50K-r 68 5.02f-q 93 3.770-r
19 4.90g-q 44 4.81h-q 69 4.201-r 94 6.10a-I
20 5.17d-p 45 3.67P-R 70 5.25¢-p 95 4.90g-q
21 3.96n-r 46 3.760-r 71 4.15m-r 96 5.83a-n
22 5.49b-p 47 5.22d-p 72 4.75i-r 97 4.61k-r
23 4.61Kk-r 48 6.09a-| 73 5.39b-p 98 4.59K-r
24 4.44k-r 49 7.01abcd 74 4.73i-r 99 5.63b-0
25 5f-q 50 5.33c-p 75 6.84a-f 100 5.07e-q

..u,l.\;)b@”ay:s-\r.apmefﬁua,f Shs 05 ,m 53 & S, Sols
Means with similar letters in each column are not significantly different (P>0.05)
For name of lines see Table 1. g anl eV iy 4 Y ol sl
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Table 4. Combined analysis of different traits of bread wheat lines in two salinity stress and non-stress conditions in Yazd

:ﬁ&)}&ﬁg)}ubjﬁ@‘ﬁ}éjéQbrugsdegM Ve QWJJAQfJ—f djub-

S.0.V. X1 X2 X3 X4 X5 X6 X7 x'\éls X9 X10 X11 X12 X13 X14 X15
Environment 1709.90" 592.107  556.06"  623.207  910.40"  163.107  4199.90"  89.27™ 3049.40®  26238.8" 64.35°  179.66°  458.107  734.06 1992.50™
R/Environment 372.80"  69.20" 13.36™ 59.78" 2.54"™ 10.26" 1.43" 9.33” 176.20"  59250.2" 171" 0.19™ 154" 194107  114.707
Genotype 9.72" 15.64™ 12.39” 15.95™ 21.217 118.40™ 58.50" 1.927 36.777  34530.5" 1197 2.09” 5627 645907  129.10™
Genotype x Environment 5.02" 3.68™ 1.72" 2477 2717 11.28" 8.51" 0.57"™ 19.657  9729.0™ 0.59™ 1.74” 2.957 26.74" 7.48™
Error 1.41 3.52 1.10 1.043 0.90 3.38 1.77 0.56 10.87 9897.4 0.07 0.12 0.22 16.56 5.96
CV% 3.00 3.00 0.86 0.78 0.70 1.18 0.75 22.00 8.00 14.0 10.00 15.00 10.00 11.00 2.00
LSD 5% 1.65 - 1.46 1.42 1.32 2.56 1.85 - 459 - 0.37 0.48 0.65 5.66 -
S.OV. X16 X17 X18 X19 X20 X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
Environment 2850.54"  6.63" 17.17™ 30.90™ 10.62" 6.42" 2687.03™  2067.80" 13.41"™ 1.540 757" 1068.57°  629.067  2660.27°  4002.55
R/Environment 123.19" 10.76™ 22.05" 272" 0.92™ 0.42" 167.14"  75.75 162.50" 0.038" 12217 41.09™ 2.67™ 28.79" 62.68™
Genotype 72.017 2147 757" 6.207 0.377 0.22" 185.17"  68.60" 54.29" 0.009™ 124"  46.05" 461" 28.15" 81.06™
Genotype x Environment 731" 0.48™ 1.28" 0.59” 0.08™ 0.06™ 46.01" 33.13" 16.49™ 0.009™ 1.30™ 5.09" 1.28"™ 9.15™ 34.64"
Error 4.92 0.40 0.91 0.36 0.07 0.05 32.61 20.15 10.19 0.003 0.86 3.61 1.02 9.50 25.15
CV% 14.00 6.00 6.00 8.00 11.00 13.00 13.00 14.00 23.00 28.000 30.00 26.00 5.00 2.00 12.00
LSD 5% 3.08 - 1.32 1.32 - - 7.95 6.25 4.44 0.070 1.29 2.64 - - 6.98

ns,”and “:Not significant, significant at the 5% and 1% levels of probability, respectively.

X1: Days to tillering; X2: Days to shooting; X3: Days to heading; X4: Days to 50% flowering; X5: Days to 100% flowering; X6: Days to 50% maturity; X7: Days to 100%
maturity; X8: Score; X9: SPAD; X10: Number of spike m?, X11: Number of fertile tillers; X12: Number of non fertile tillers; X13: Number of total tillers; X14: Plant
height; X15: Length of first internodes; X16: Length of peduncle; X17: Length of spike without awn; X18: Length of spike with awn; X19: Length of awn; X20: Spike
weight; X21:Grain weight per spike; X22: Number of grain in spike; X23: Number of filled grain/spike; X24: Number of non filled grain; X25: Root dry weight; X26: Shoot
dry weight, X27: 1000 grain weight; X28: Grain yield; X29: Biological yield; X30: Harvest index.

WS }.Lp)abJub\cb);)\:@»})bu;nﬁb%jA{:MJ*}HS



. oL (a.uféhdy u:..'.fb

andllan 3) 50 Saald & S 50 Shes b gl (55 -0 sl
Table 5. Genotypes with yield higher than the check cultivars

PE R Soss O3 Lames
Saline environment Non saline environment
Line Mean yield Line Mean yield
Kavir (Check) 3.25 Kavir (Check) 5.28
Arg (Check) 341 Arg (Check) 5.87
Bam (Check) 3.53 Bam (Check) 6.59
44 3.69 64 6.59
50 3.69 48 6.79
64 3.69 75 6.79
75 3.81 78 6.83
94 3.81 59 6.87
85 3.85 67 6.87
37 3.85 40 6.90
61 3.89 51 6.94
49 3.93 49 6.98
65 3.93 54 7.06
70 3.97 87 7.34
77 4,01 96 7.38
83 4.05 97 7.42
11 4.09 85 7.62
89 4.09 63 7.66
48 4.13 65 7.74
52 421 61 8.14
72 4.25 77 8.41
26 4.33 66 8.45
81 4.33 86 8.53
84 4.37 60 8.77
34 4.40
96 4.40
51 4.48
73 452
80 4.56
78 4.68
71 4.76
66 4.76
69 4.84
54 4.88
63 5.20
59 5.36
67 5.44
55 5.83
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Table 6. Correlation coefficients of different traits of bread wheat lines in response to salinity stress

Traits X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11

06 S sla Y ST

X2 0.246"

X3 -0.068™ 0.292"

X4 -0.102™ 0.483" 0.369"

X5 -0.026™ 0.432” 0.3157 0.968"

X6 -0.245°  0.404™ 0.2717 0.818™ 0.784"

X7 0.085™ 0.4217 0.2907 0.7877 0.848" 0.695"
X8 0.197° 0.382" 0.166™ 0.321" 0.313" 0.254° 0.302"
X9 0.428™ 04217 02627 02667 03147 -0.141" 0.344" 0.274"

X10 0.2657 0.221° 0.023"™ 0.372" 0.443" 0.324” 0.493" 0.063™ 0.255"
X11 0.439™ 0.244° -0.086™ 0.204° 0.257" 0.153™ 0.2907 0.032™ 0.258" 0.851"
X12 0.073™ 0.306" 0.246° 05097 0564~ 0405  0.636° 0.164™ 0.381" 0.732" 0.333

D I (e PN NI NI PR |
ns, and ":Not significant, significant at the 5% and 1% levels of probability, respectively.

X1: Length of peduncle; X2: Length of spike without awn; X3: Length of awn; X4: Spike weight; X5: Grain weight
per swke; X6: Number of grain in spike; X7: Number of filled grain/spike; X8: Shoot dry weight; X9: 1000 grain
weight; X10: Grain yield; X11: Biological yield; X12: Harvest index.
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Table 7. Results of regression for seed yield in stress environment

olh 3Lkl O g S5y JL R’ SR
. . .. Model Partial
b ks

Fixed variable U iie Beta R-Square R-Square
Intercept I 51 5 e 0.712- - - 0.28
Number spike/ m* ot e 03 i 3lass 0.573 0.30 0.30 43.05"
Grain weight in spike Ao 53 813 03 0.505 0.48 0.18 34.34"
Days to tillering 035 4ty B 55 slkes 0.253- 0.54 0.05 11.84™

Y Jlez e Slogme: ™
** :Sinificant at the probability level of 1%.
Table 8. Factor analysis for different traits in stress condition

Factors X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15
Factor 1 0.83 0.94 0.94 0.93 0.92 0.85 091 0.45 0.57 0.39 0.28 -0.02 0.14 0.38 0.32
Factor 2 0.13 0.11 0.19 0.18 0.17 0.15 0.19 -0.48 0.35 -0.04 -0.09 0.05 -0.02 -0.01 0.02
Factor3 -0.17 0.09 0.15 0.17 0.16 0.30 0.23 -0.20 0.29 0.67 0.08 0.07 0.10 0.34 0.24
Factor4 -0.01 -0.02 0.13 0.17 0.20 0.24 0.20 -0.19 -0.07 0.25 0.21 0.14 0.23 0.67 0.79
Factors X16 X17 X18 X19 X20 X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
Factor 1 0.18 0.70 0.63 0.38 0.30 0.25 0.24 0.25 0.08 0.18 0.24 0.52 0.09 0.20 0.20
Factor2  -0.08 0.28 0.38 0.40 0.86 0.90 0.71 0.85 0.18 0.11 0.25 0.24 0.52 0.20 0.71
Factor 3 0.23 -0.06 -0.38 -0.46 -0.04 0.03 0.02 0.11 -0.09 0.01 -0.22 0.02 0.75 0.80 0.33
Factor4 0.84 0.26 0.19 0.10 -0.03 -0.00 -0.13 0.07 -0.26 0.02 0.40 0.24 0.13 0.31 -0.06

X1: Days to tillering; X2: Days to shooting; X3: Days to heading; X4: Days to 50% flowerin%; X5: Days to 100% flowering; X6: Days to 50% maturity; X7: DaYs to 100%
maturity; X8: Score; X9: SPAD; X10: Number of spikem™, X11: Number of fertile tillers; X12: Number of non fertile tillers; X13: Number of total tillers; X14: Plant height;
X15: Length of first internodes; X16: Length of peduncle; X17: Length of spike without awn; X18: Length of s]pike with awn; X19: Length of awn; X20: Spike weight;
X21:Grain weight per spike; X22: Number of grain in spike; X23: Number of filled grain/spike; X24: Number of non filled grain; X25: Root dry weight; X26: Shoot dry
weight, X27: 1000 grain weight; X28: Grain yield; X29: Biological yield; X30: Harvest index.
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Table 9. Eigen value, proportion and cumulative variance of extract factors in stress
environment

Factors Eigen value Proportion Cumulative
Factor 1 11.45 0.38 0.38
Factor 2 5.00 0.17 0.55
Factor 3 3.12 0.10 0.65
Factor 4 1.66 0.06 0.71
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Table 10. Results of path analysis in stress environment

s 51 Gib ) o 8
indirect effects Via:
Direct Number, Grain, Days to Effects
effects spike /m? weight in tillering collection
spike
Traits Slaw
Days to tillering 035 4y b 55, -0.253 0.081 0.16 -0.110
Number spike/ m* Er e s> A 0.573 0.02 -0.04 0.552
Grain weight in spike Al 53 415 05 0.505 0.020 - -0.08 0.443
Residual odiledl, 0.629

(Dofing and Knight, 1992) «.ub 5 ¢&usls

! s (Garcia Del Moral et al., 1991)
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