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Table 1. Pedigrees and characteristics of bread wheat
cultivars and lines of experiment
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No. Cultivar Pedigree
1-66-22/passarinho/3/Vee/Nac//1-
1 MS-88-8 6622
Alborz/5/K62909/4/Cno//K58/To
2 MSBEI6 s Wars/Chen...
Kauz*2/Opata//Kauz/3/Sakha8/4/
3 MS-88-17 Kauz/Srkhtm
4 MS-87-8  1-66-22-/3/Alvd//Aldan/Las
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Table 2. Physico-chemical traits of soil at experiment sites

Experiment condition giulogT bylys P od (Nede (D, SB el apal - (Sopslicolas
Sand Silt Clay  Soil Texture pH EC (ds.m™?)

Stress (Amirabad) (LT o) G255 60.9 18 211 (opsed) 8.2 13.69

Normal (Mohammadie) (adexo) Jloy 38 42 20 =9 8 4.79

Table 3. Stress indices used in the experiment

o lojl jo solawl 0y90 i b SLe Y Jguo
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e
T O Abbr.

Index name

aJoleo P
Equation Reference

Stress Index oS asls ST

O 4y Sl 2Ll

1-(Ys/Yp)

Fischer and Maurer, 1978

o SSI (1 —(Ysi/Ypi))/SI Fischer and Maurer, 1978)
Stress Susceptibility Index
Tolerance index Jozs 2>l TOL  Ypi-—Ysi Rosielle and Hamblin, 1984
Stress Tolerance index a5 4 Joss a5l STI  (Ypi xYsi) / (Yp) 2 Fernandez,1992
Mean Productivity Sy ke MP (Ypi+Ysi) /2 Rosielle and Hamblin, 1984
S50 o0 eSls GMP  (Ypi xYsi) 93 Fernandez,1992

Geometric Mean Productivity
Harmonic Mean Sigesle ke HM

(2% (Ypi x Ysi) )/ (Ypi + Ysi) Fernandez,1992
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Table 4. Combine analysis of variance for evaluated traits in wheat elite lines under stress and normal conditions,
during 2011-2012 growing season

= CJM)/ Sl Job aig eli)l aliww jo ails slaxi dils 158 (359
Glpdi go @31 (2 nSp oo Jgb Peduncle Plant No. grain per Thousand
S.0.v df  Flag leaf area Spike length length height spike grain weight
. el 269.40™ 12.79" 254.66™ 2725.9" 39.24rs 213.21™
Salinity
(Shol) ol
kb ok 4 7.58 0.46 1.72 85.4 2431 54.61
(Error (a
Line o 7 14.43ms 0.24nrs 30.04™ 91.9" 194.30™ 72.96™
CXVER y
ST, 20.42m 0.25™ 3.96™ 33.5m 26.28 4710
SalinityxLine
(£ 59) ol
=290 0% 28 9.56 0.56 6.53 20.9 44.50 6.67
(Error (b
o 47 17.26 0.72 14.52 96.4 62.27 24.73
Total
Olpdd g g 15.46 7.42 8.21 6.15 11.39 6.94
CV (%)
Table 4. Continued aolsl ¥ Jgus
“-‘.’P— 0395 o W o o S
Ol i 2o g0l Biological ald o Sloe  clilo g Sl P poww ) poww )
S.0vV df Yield Grain Yield Harvest Index Na* K* Na*/K*
- S35 1 244.0" 55.47" 168.6" 5.54rs 2.39m 0.012
Salinity
(Shol) ol
shel) ol 4 14.4 4.06 56.79 42.00 8.56 0.079
(Error (a
. oY 7 4.4" 1.09™ 28.21m 6.48™ 1.05™ 0.098"
Line
ERURN y
. fs)sw_xue. 7 1.3m 0.19" 11.80" 4.27m 0.99m 0.035m™
SalinityxLine
(£ 59) ol
=2 28 1.6 0.24 27.01 6.23 1.02 0.109
(Error (b
s 47 8.2 1.86 30.47 9.00 1.69 0.012
Total
I cata el 13.38 12.95 13.36 21.60 15.90 18.16
CV (%)

Aoy ) g0 Jlaisl e ;o jlo pxe i 5 4 5 (gl see pae 1S
ns: not significant; *and ** significant at 5% and 1% probability levels, respectively.
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Table 5. Means comparison for evaluated traits in elite lines of wheat under stress and normal conditions, during 2011-
2012 growing season

c.b.w’ s s JSSlay Jsb S gl 30 &ils ooy &ls Hl 39
Treatment ks "3RS F gpikelength  Peduncle  piant height aleiw Thousand
Flag leaf area cm) length m) No. grain per grain weig
(cm? (cm) spike @n
Condition Lyl
Normal Jb s 22.4* 10.6* 33.4° 81.8° 57.6 39.32
Stress o 17.6° 9.5b 28.8P 66.7° 59.4° 35.1°
Line oY
Arg 19.93 10.22 3432 79.3? 56.5% 40.12
Bam 18.8%® 10.12 32.4% 76.83b¢ 52.6¢ 38.7°
Kavir 22.12 10.0* 31.1%4 73.6%¢ 63.0% 34.1¢
Ofogh 20.5% 10.12 28.8%4 72.8bd 70.12 30.9¢
MS-88-8 19.1% 10.0* 28.1¢ 71.2¢4 59.0b° 38.12®
MS-88- 16 17.5° 9.7 31.6%¢ 75.280¢ 53.3¢ 41.2
MS-88-17 20.3% 9.9° 29.20bcd 67.3¢ 57.0b¢ 35.1b¢
MS-87-8 21.9* 10.4* 33.4° 78.0% 56.8 39.32
Table 5. Continued aoldl D Jeus
0395 Cemnd a1d 0 ySlos L rv’:lM sty o
. Biological Grain —oile a ct
LA-U [y ).! + 1 .
Treatment ) Yield Yield ) mg.g™ Dry ) K*(mg.g el 4
arvest (Dry matter Na*/K*
(ton/ha) (ton/ha) Index% (matter
Condition byl i
Normal Jboy 11.8* 4.8 40.8* 11.22 6.12 1.832
Stress o 7.3b 2.7° 37.0° 11.92 6.6* 1.80*
Line R
Arg 11.1° 4.6° 40.7° 11.9° 6.5° 1.83¢
Bam 9.2% 3.8 40.1* 9.9* 6.2* 1.60°
Kavir 9.3b¢ 3.7 40.1° 12.6° 6.4° 1.98
Ofogh 10.420 3.7° 35.0° 12.42 6.4 1.96*
MS-88-8 9.1b¢ 3.6% 39.72 12.32 6.9% 1.76*
MS-88- 16 9.2b¢ 3.6% 38.4° 11.82 6.8% 1.75°
MS-88-17 8.4¢ 3.1°¢ 36.32 11.6 6.12 1.912
MS-87-8 9.9abe 4.0 40.8* 10.0* 5.6* 1.752

Qs o5 L 1) g lo dme (6 bl M (gt 1o 40 S piie g gl slo i Sile
Means followed by the same letters in each column are not significantly different at 5% probability level (Duncan's
multiple range test)

e 3o alw jo als olass g als e 59 e (Ssen oY g i alas o dils ol dls o 4 331 03,
O oS ally (=2 101) 09 220 ) mhaw 58 jlosixe g Jouz) Coul it als Jlie (59 ol s 4, MS-87-8
oals 158 55 ol 5 Gen Al 59 g aliw o asls olaws g Sl abaly soaily Jlia g g als o Slee o (O
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Table 6. Simple correlation among the traits in wheat elite lines and cultivars under stress and normal conditions

_ whe 2 3 4 5 6 7 8 9
Traits
1 zRSaghe o)
Flag leaf area
2 e dst o617 100
Spike length
3 JEledsb g s4 056 1.00
Peduncle length
4 o EE e 051t 074" 1.00
Plant height
5 bkessaledlad g e 15 028 010 1.00

No. Grain per spike

6 W0k g on 022% 052 057" -0.51"  1.00
1000 grain weight

7 WS g 0547 068" 0837 007 0457 1.00
Biological Yield
g MeeSles 50 050 070" 0887 -0.02% 058 0957  1.00
Grain Yield

M‘éﬁ&."’w

0.11™ 0.19® 037" 045" -021™ 0.56™ 0.28™ 0.55" 1.00
Harvest Index

ol doy0 S 9 0 Jlaizl mhaw jo o pixe oS 5 4 FF 9F (gl S pac IS
Ns: not significant; *and ** significant at 5% and 1% probability levels, respectively.

G5 spsla 5 (YP) Jlo g 9 (YS) (5 Ll 53 pudS slagn¥ g o)l il 0, Kos (i Kileo Y Jgor
Table 7. Grain yield average for wheat elite lines and cultivars under stress (Ys) and normal (Yp) conditions and
stress indices

Ijriz Ys Yp TOL SSI STI MP GMP HARM
Arg 3.495 5.653 2.158 0.859 0.844 4.574 4.445 4.319
Bam 2.452 5.072 2.620 1.162 0.531 3.762 3.526 3.306
Kavir 2.543 4.903 2.360 1.083 0.533 3.723 3.531 3.349
MS-88-8 2.674 4.498 1.824 0913 0.514 3.586 3.468 3.354
MS-88-16 2.811 4.405 1.594 0.814 0.529 3.608 3.519 3.432
MS-88-17 2.008 4.134 2.127 1.158 0.355 3.071 2.881 2.703
MS-84-13 2.760 4.720 1.960 0.935 0.556 3.740 3.609 3.483
MS-87-8 2.765 5.322 2.557 1.081 0.629 4.043 3.836 3.639

Means ¢S5l 2.688 4.838 2.150 1.000 0.556 3.763 2.641 3.456
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Table 8. Correlation between tolerance and sensitivity indices and grain yield under stress (Ys) and normal (Yp)

conditions
Ys Yp TOL SSI STI MP GMP HARM
Ys 1.00
Yp 0.72" 1.00
TOL -0.16™ 0.57" 1.00
SSI -0.73" -0.05m 0.78" 1.00
STI 0.95™ 0.89™ 0.14"s -0.48" 1.00
MP 0.91™ 0.94™ 0.26" -0.39" 0.99" 1.00
GMP 0.95™ 0.89™ 0.15m -0.49" 1.00™ 0.99™ 1.00
HARM 0.98™ 0.84™ 0.04nrs -0.58" 0.99" 0.98™ 0.99™ 1.00

A3l (o0 S S pAe NS 5 ao 0 S 5 B Jleixl mhaw jo o e oS 5 4 *F 9"
* and ** are significant at a=0.05 and a=0.01, respectively and ns is non-significant
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Fig. 1. 3D plot of wheat cultivars and lines scattering on the basis of grain yield under stress (Ys) and normal (Yp)

conditions and STI index
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