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No. Genotype Ye(g? Ys(gR STP No. Genotype  Yp(g? Ys(gP STIP

1 Salt18 131.47 116.87 1.58 43 Alvand 65.57 52.43 350
2 Salt19 158.00 138.90 2.26 44 Arta 66.90 5477 80.3
3 Salt20 144 .97 135.00 2.02 45 Arum 93.77 80.20 70.7
4 Salt21 142.37 122.50 1.80 46 Arvand 63.80 43.27 280
5 Salt22 164.85 153.67 2.61 47 Atrak 78.90 52.03 420.
6 Salt23 129.80 116.67 1.56 48 Azadi 141.47 30.50 .440
7 Salt24 177.80 164.33 3.01 49 Azar2 71.20 36.60 270.
8 Salt25 158.63 123.13 2.01 50 Bahar 104.03 89.40 .96 0
9 Salt26 128.00 112.23 1.48 51 Bayat 104.80 56.87 .61 0
10 Salt27 162.73 145.17 2.43 52 Baz 60.60 3153 00.2
11 Salt28 156.57 132.03 2.13 53 BC Rushs 142.40 7341. 0.61
12 Salt29 178.13 140.83 2.58 54 BC Rushw 116.20 3068. 0.82
13 Salt30 170.00 151.47 2.65 55 Bezostaya 81.90 1050. 0.42
14 Bumil 127.37 53.93 0.71 56 Chamran 87.30 67.10 .60 O
15 Bumi2 89.33 40.50 0.37 57 Chenab 89.90 60.20 6 0.5
16 Bumi3 62.27 50.60 0.32 58 Darab2 119.63 58.10 720.
17 Bumi4 101.03 64.60 0.67 59 Darya 74.20 39.63 00.3
18 Bumi5 154.50 54.03 0.86 60 Dez 102.50 74.70 0.79
19 Bumi6 29.53 24.97 0.08 61 DN11 62.23 52.20 0.33
20 Bumi7 52.97 46.60 0.25 62 Gaskogen 92.37 69.37 .66 0
21 Bumi8 85.10 48.07 0.42 63 Gaspard 66.50 41.97 29 0.
22 Bumi9 82.83 58.87 0.50 64 Ghods 76.77 70.57 0.56
23 Bumil0 65.83 42.47 0.29 65 Golestan 132.43 71.370.97
24 Bumil2 80.90 69.00 0.57 66 Hamun 89.90 7440 90.6
25 Bumil3 57.93 33.37 0.20 67 Hirmand 88.40 43.43 400
26 Bumil4 59.57 39.40 0.24 68 Inia 83.03 65.23 0.56
27 Bumil5 121.10 41.60 0.52 69 Karajl 75.57 64.73 .500
28 Bumil6 65.10 28.97 0.19 70 Karaj2 69.70 53.47 380.
29 Bumil7 104.07 50.73 0.54 71 Karaj3 78.20 69.57 .560
30 Karchia 104.10 71.23 0.76 72 Kaveh 98.57 24.43 250
31 Arg 166.50 120.43 2.07 73 Kavir 152.30 111.67 751.
32 Bam 134.90 114.97 1.60 74 Khazarl 58.50 41.30 25 0.
33 Rushan 157.90 129.57 2.11 75 Krasshah 123.57 4756. 0.72
34 Sorkhtokhm 170.43 111.67 1.96 76 Lain_A 72.63 932 0.32
35  Check variety 150.67  119.03 1.85 77 Mahdavi 109. 75.03 0.84
36 Shahpasand 13.70 13.67 0.02 78 Marun 118.90 048.70.60

37 Falat 74.67 47.97 0.37 79 Marvdasht 72.30 52.170.39

38 Adl 97.97 54.47 0.55 80 Mihan 66.00 54.30 0.37
39 Aflak 72.53 61.83 0.46 81 Moghanl 14470 112.471.68
40 Akbari 70.70 37.07 0.27 82 Moghan2 83.53 68.53 .590
41 Alamut 92.30 68.03 0.65 83 Moghan3 69.40 57.27 410
42 Alborz 73.17 21.63 0.16 84 Morvarid 40.33 29.80 0.12

85 MV17 103.43 53.20 0.57 98 Shiraz 121.60 114.73 441
86 Navid 103.70 61.47 0.66 99 Shirudi 51.43 14.97 .080
87 Niknejad 120.23 55.20 0.68 100 Sholeh 86.40 (®1.3 0.55
88 Omid 105.20 56.60 0.61 101 Sistan 75.83 46.47 36 0.
89 Parsi 89.30 83.67 0.77 102 Sivand 81.83 63.37 53 0.
90 Pishgam 59.40 49.33 0.30 103 Star 77.50 61.33 49 0.
91 Pishtaz 101.87 73.57 0.77 104 Tabasi 75.60 36.600.28

92 Rasul 41.00 32.27 0.14 105 Tajan 67.80 2493 70.1
93 Sabalan 86.30 37.87 0.34 106 Tus 60.30 4560 8 0.2
94 Sardari 112.40 97.10 1.12 107 Virinak 51.40 395 0.26
95 Sayson 72.57 51.37 0.38 108 Zagros 76.27 44.00.35 0
96 Sepahan 119.80 77.70 0.96 109 Zare 101.70 37.90.40

97 Sharyar 166.10 110.37 1.89 110 Zarin 117.37 5.8 0.31

2YP and ¥: Grain yield under non-stress and saline stresditions, respectively.

b STI: Stress tolerance index.
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Table 2. Variance inflation factor (VIF) and tolaca& coefficient for predictor traits of bread whgigld under

non-stress conditions in conventional path anal§@GizA, all predictor traits were considered ad4fingler
traits) and sequential path analysis (SPA, predictits were grouped into first and second-ordaits)

) ) ) Tolerance VIF
Predictor trait Response trait
CPA SPA CPA SPA
Kernel weight per spike Grain yield 0.146 0991 848  1.004
Number of fertile tiller 0.690 0.991 1.450 1.004
Spike weight Kernel weight per spike 0.155 0.433 .448 2.311
Number of kernel per spike 0.295 0.544 3.394 1.83
100-kernel weight 0.328 0.556 3.048  1.800
Plant height 0.097 0.872 10.2881.146
Flag leaf length 0.583 0.891 1.716 1.122
100-kernel weight Number of fertile tiller 0.328  9@7 3.048 1.023
Chlorophyll content 0.550 0.971 1.817 1.030
Number of kernel per spike 0.295 0.953 3.394 9.04

G5 g bl cod Ol gy dod @ )b 5l pasS 30 e ol po o lasbinl (glas polie e Y g
Table 3. Estimation of standard errors of path faciefits in wheat using bootstrap analysis under-siness

conditions
: : Bootstrap
Predictor trait Response trait Adjlgzs ted ggeegtt
Mean Bias Standard error

Kernel weight per spike Grain yield 0.75 0.498 586 -0.165 1.947
Number of fertile tiller 0.291 1.711  -0.027 0.490

Spike weight Kernel weight per spike 0.80 0.600 0.528 0.009 0.084

Number of kernel per spike 0.330 0.060 -0.002 18.0
100-kernel weight 0.178 0.450 -0.006 0.198
Plant height 0.137 0.023 -0.001 0.010
Flag leaf length -0.134 -0.137 -0.001 0.045

100-kernel weight Number of fertile tiller 0.14 G2 0.399 -0.013 0.154
Chlorophyll content 0.248 3.215 0.179 1.211

Number of kernel per spike -0.196 -0.185 0.002 086.
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Table 4. Variance inflation factor (VIF) and tolaca coefficient for predictor traits of bread whgigld under

salinity stress conditions in conventional pathlgsia (CPA, all predictor traits were considerediest-order
traits) and sequential path analysis (SPA, predictits were grouped into first and second-ordaits)

. . . Tolerance VIF
Predictor trait Response trait
CPA SPA CPA SPA
Spike weight Grain yield 0.065 0.805 15.248 1.242

Number of fertile tiller
Days to heading
Peduncle weight

Kernel weight per spike

Number of kernel per spike
100-kernel weight
Days to maturity
Plant height
100-kernel weight
Chlorophyll content
Days to maturity
100-kernel weight
Awn length
Days to maturity
Plant height
Number of spikelet per spike
Peduncle length

0.582 0.904 1.719 1.107
0.208 0.843 4.819 1.186
0.414 0.662 2414 1512

Spike weight 0.071 0.417 13.973  2.398

0.041 0.465 24.370 2.151
0.345 0.576  2.900 1.735
0.203 0.964 4.928 1.037

Number of fertile tiller 0.061 0.799 16.205 1.252

0.345 0.860 2.900 1.163
0.614 0.910 1.629 1.099

Days to heading 0.203 0.938 4.928 1.066

0.345 0.995 2.900 1.005
0.740  0.938 1.351 1.067

Peduncle weight 0.203 0.627 4.928 1.595

0.061 0.334 16.205 2.997
0.409 0.807 2.443 1.240
0.206  0.282 4.855 3.552
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Table 5. Estimation of standard errors of pathfaciehts in wheat using bootstrap analysis undéniga stress

conditions
. . Bootstrap
. . . Adjusted Direct
Predictor trait Response trait R? effect Mean Bias St:?r((j)?rc
Spike weight Grain yield 0.88 0.297 8.472 -0.308 2.148
Number of fertile tillers 0.288 2.110 0.004 0.617
Days to heading -0.272  -1.771 0.001 0.404
Peduncle weight 0.272 54.169 1580 14.888
Kernel weight per spike Spike weight 0.77 0.428 0.549 0.008 0.113
Number of kernels per spike 0.497 0.098 0.000 0.017
The 100-kernel weight 0.243 0.742 -0.015 0.192
Days to maturity 0.152 0.042 -0.001 0.013
Plant height Number of fertile tillers  0.27 0.236 3.287 -0.079 1.062
The 100-kernel weight 0.267 0.159 -0.013 0.084
Chlorophyll content 0.243 0.300 0.016 0.106
Days to maturity Days to heading 0.77 0.794 -4.146  0.021 0.743
The 100-kernel weight -0.294 1.012 -0.005 0.093
Awn length -0.107  -0.334 -0.009 0.206
Days to maturity Peduncle weight 0.47 0.353 0.016 0.000 0.003
Plant height 0.675 0.019 0.000 0.003
Number of spikelets per spike 0.300 0.038 0.000 0.011
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Abstract

In arid and semi-arid regions of the world inclugliman, soil salinity is one of the major abiotic
stresses. One of the ways to achieve high perfaei@nthese areas is using salt tolerant varietiss,
study on relationships between yield and its corep& will improve the efficiency of a breeding
program with appropriate selection criteria. Irstbiudy, 110 bread wheat genotypes were evaluated i
two conditions (non-stress and saline stress) atréisearch field of the National Salinity Research
Center (NSRC). The salinity of water used in irtiga in saline and non-stress conditions was 10 and
2 dS.m! respectively. In this study was used of stressramice index (STI) as the best indicators for
evaluating of tolerant to salinity stress of bremldeat genotypes. Based on stress tolerance index
(SThand seed yield in non-stress and saline sttesditions, the linesSaltl8, Salt19, Salt20, Salt2
Salt22, Salt23, Salt24, Salt25, Salt26, Salt27t28akalt29, Salt30, and varieties Arg, Bam, Rushan
Sorkhtokhm, BumiYazd, Kavir, Moghan 1, Sardari, i§aa, Shirazhad had a high yield in the non-
stress and saline stress conditions and theseygp@sotvere selected as the most tolerant genotgpes t
salinity.The highest grain yield under non-stresd saline stress conditions was produced by Salt29
line (178.13 gr) and Salt24 line (164.33 gr), resipely which had more grain yield than control
cultivars (Arg, Bam, Rushan, Sorkhtokhm, Bumi Yamtl Karchia). Also, based on the results of
sequential path analysis, kernel weight per spiiét raumber of fertile tillers in non-stress condiso
and spike weight, number of fertile tillers, dag$ieadingand peduncle weightin saline stress dondit
were selected as first order variables.Thereforegeems that these traits could be used as a lsuitab
criterion in wheat breeding programs for increasedd vyield in both non-stress and salinity stress
conditions.

Keywords: Salinity stress, Selection criteria, Sequentiah@atalysis, Stress tolerance index
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