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Evaluation of Salinity Tolerance in Bread Wheat Genotypes Under Field
Conditions
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Table 1. Name / Parentage of the bread wheat genotypes

S eoled o il ol
Genotypes No. Name/Parentage

1 Sistan

2 Mahooti(Local variety)

3 Sorkhtokhm(Local variety)

4 Neishabour (Akbari)

5 Arg

6 Kavir

7 Bam

8 Roshan(Local variety)

9 Moghan3

10 Shiroodi

11 Ofough

12 Sakha 8/Darab#2//1-66-22

13 1-66-22/3/Alvd//Aldan/las

14 Desprez80/Rsh//1-66-22/Inia

15 1-66-22/Passarinho/3/Vee/Nac//1-66-22

16 Sissons/Pishtaz

17 W3918A/Jup//Gru90-201736/3/Moghanl/Falat

18 Mrn/Catbird

19 Gv/D630//Ald"s"/3/Azd/4/Rsh/5/Kauz/Stm

20 T.aestxTi(La(Frkal.xGb))=(1-66-22)/5/Kauz*2/Opata//Kauz

21 T.aestxTi(La(Frkal.xGb))=(1-66-22)/5/SNH.9

22 Atrak/3/Chen/Aeg.sq(Taus)//BCN CMBW98, Y5554

23 Kauz*2/Opata//Kauz/3/Sakha 8/4/Tam 200

24 Pishtaz//Karchia

25 Pishtaz//Karchia
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Table 2. Combined analysis of variance for different traits of wheat genotypes in two salinity stress and non-stress conditions in 2012-13
and 2013-14 cropping seasons

oy MS Sla e Kk

@37 Stress condition s Ll 2 Non-stress condition s osw Ll 2
S.0.V. St g Cf X, X, Xs Xa Xs X6 X, X, X3 Xa Xs X6
Year (Y) Ji 27157 506.90" 307.027  459.387 4593 454147 555  162.66  129.74 34.46™  12.91™ 94417
Rep/ (YxL) IS Jx o8 4 0.35 3.67 6.78 21.23 6.93 2.85 043 21.35 1151 326.70 23.78 0.31
Genotype (G) sy 24 2.65"  123.20" 9547 215027 18.22™ 49.10™ 1957 13294  90.69” 186.08"  26.18™ 26.34"
GxY ssixdu 24 0.29" 0.20™ 0.07™ 1.45™ 0.45"™ 0.22" 0.29™ 0.22" 0.15™ 1.32"™ 0.573™ 056"
Error ozt 96 0.17 37.36 10.38 9.01 1.54 1.2 0.11 16.78 5.16 20.33 1.73 1.50
CV (%) Sl sy > 8.9 14.04 7.91 3.87 0.66 076 48 8.85 5.22 4.93 0.68 0.82

ns,* and **: Not significant, significant at 5% and 1% levels of probability, repectively.

.M)J\)M}Jbd\.«:’-'Chod)})‘}&”})‘)@&dﬁb\Tnfnj@:%fﬁjf'ﬁ‘ns

X;: Grain yeld, X,: Number of grain per spike, X3: 1000 grain weight, X,: Plant height, Xs: Days to maturity, Xs: Days to heading
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Table 3. Mean comparison of grain yield and some traits of wheat genotypes under
salinity stress condition

S5 okt s 5> Shes sy il Sl EESNeST) G5 gl Aty 56 b 55 ol Oy B 555 3lai
t Genotype No.  Grain yield (tha®) ~ Number of grain 1000 grain weight Plant height Days to heading Days to maturity
per spike (9) (cm)

1 4.763abc 42.90b-f 44.21a-d 79.17def 144.67ghi 187.33fg
2 4.619bc 42.37h-f 40.78b-g 86.52b 150.50a 192.83a
3 4.562¢ 44.88b-e 40.16¢-g 83.67bc 141.33jk 188.83b-f
4 4.732bc 40.49¢-f 39.89d-g 74.759 144.17hi 188.33c-f
5 4.962abc 45.55hcde 40.82b-g 71.00h 145.50e-h 189.17b-e
6 4.635bc 47.63bcd 31.43j 79.83c-f 145.00f-i 189.33b-e
7 4.833abc 41.67c-f 42.22a-f 78.17d-g 143.83i 188.33c-f
8 4.663bc 41.35¢-f 44.46abc 90.92a 146.83de 190.33b
9 3.416d 50.33ab 35.74hi 79.88c-f 144.17hi 186.50gh
10 3.432d 39.08def 38.77f-i 74.25gh 137.001 185.33h
11 5.008abc 56.90a 36.81ghi 74.30gh 148.00cd 190.33b
12 4.788abc 48.13bc 41.27b-f 76.95efg 145.00f-i 189.33b-e
13 5.309ab 37.63ef 45.80a 80.58cde 142.50j 187.83efg
14 4.568bc 42.97b-f 35.17ij 81.50cd 150.17a 192.50a
15 4.417c 50.57ab 31.82j 67.08i 145.33fgh 188.00d-g
16 2.986d 40.70c-f 40.30c-g 60.00j 149.17bc 190.17b
17 3.612d 35.83f 39.60e-h 76.42fg 140.67k 187.33fg
18 4.993abc 43.30b-f 43.91a-e 80.57cde 145.50e-h 189.50b-e
19 5.011abc 42.97b-f 42.16a-f 77.02efg 144.67ghi 189.67bcd
20 5.317ab 41.02c-f 42.31a-f 80.20c-f 144.50ghi 189.17b-e
21 5.314ab 44.18b-f 44.88ab 76.32fg 145.17fghi 192.33a
22 5.322ab 40.18c-f 44.42abc 76.90efg 145.67efgh 189.33b-e
23 5.106abc 42.23b-f 45.07ab 77.87d-g 146.33ef 189.00b-f
24 5.312ab 45.15b-e 45.06ab 81.25cd 146.00efg 190.00bc
25 5.517a 40.28c-f 41.42a-f 76.18fg 144.50ghi 188.67b-f
Mean 4.688 43.53 40.74 77.65 145.050 189.180
LSD 0.648 7.005 3.693 3.44 1.256 1.424

s Lol o1 () V 5 (5500 (@30 slacs s T
T:Genotypes No. 11 (Ofogh), 5 (Arg) and 7 (Bam) are the checks.
Means followed by the same letters in each column are not significantly different at 5% probability level
(Duncan’s multiple range test).

For genotypes name see Table 1. g anl o) gl 4 i 55 6 sl
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Table 4. Mean comparison of grain yield and some traits of wheat genotypes under
non- salinity stress condition

55 e led als 5> Shes Al ys 41 sl Gls,y38 0js <y gl Al 5gb b 39, sl Oy b 59, 5lns
t Genotype No.  Grain yield (tha®) ~ Number of grain 1000 grain weight Plant height Days to heading Days to maturity
per spike (9) (cm)

1 7.869a 48.70cde 45.85bcd 93.82bc 148.17ef 191.83e-h
2 6.192def 43.60efg 44.97c-f 105.080a 152.92a 194.00bc
3 6.639cde 47.23def 41.48hi 98.350b 146.00g 190.83h
4 7.397abc 43.60efg 42.56fgh 89.520cd 148.33ef 191.67fgh
5 7.400abc 47.77def 44.77c-g 91.780cd 148.00ef 192.83c-g
6 7.075bc 49.58cd 34.45k 92.820bcd 149.17de 192.83c-g
7 7.122abc 43.27efg 42.82d-h 90.50cd 148.67def 192.17d-g
8 6.013ef 42.33fg 46.73abc 104.450a 149.50de 191.83e-h
9 6.241def 55.83ab 39.43ij 89.200cd 146.50g 187.83i
10 6.218def 44.63d-g 41.79ghi 77.580f 143.92h 186.17j
11 7.397abc 59.75a 37.97j 88.220cde 151.25bc 193.83bcd
12 7.575ab 49.55¢cd 45.04c-f 89.050cd 149.67de 194.83ab
13 7.609ab 40.389 48.88a 90.650cd 146.429 191.17gh
14 7.233abc 44.00d-g 39.59ij 94.200bc 153.33a 195.83a
15 6.692cde 53.25bc 34.62k 82.780e 148.67def 193.17b-f
16 5.911f 43.62efg 42.45fgh 90.080cd 151.92ab 194.17bc
17 6.768cd 39.53g 42.77e-h 87.350de 147.33fg 191.50fgh
18 7.173abc 46.85def 45.79b-e 91.580cd 149.67de 192.83c-g
19 7.178abc 44.47d-g 45.11c-f 92.250bcd 148.08ef 194.00bc
20 7.728ab 42.72fg 44.55cd-g 92.750bcd 148.33ef 193.67bcd
21 7.327abc 46.30def 48.22ab 93.080bcd 148.67def 194.17bc
22 7.617ab 42.37fg 46.44abc 89.450cd 149.67de 193.83bcd
23 7.002bc 46.53def 47.00abc 89.520cd 150.33cd 194.00bc
24 7.111abc 48.55cde 48.18ab 92.500bcd 149.33de 193.50b-e
25 7.705ab 43.32efg 45.63b-e 90.920cd 148.67def 193.17b-f
Mean 7.048 46.310 431480 91.500 148.900 192.630
LSD 0.646 4.695 2.604 5.167 1.405 1.511

iz sl ol (‘.J)v,(ef)\)b (B glacs gt
t:Genotypes No. 11 (Ofogh), 5 (Arg) and 7 (Bam) are the checks.
Mean followed by the same letters in.each column are not significantly different at 5% probability level
(Duncan’s multiple range test).

For genotypes name see Table 1. b anl ) gl 4 e 85 b sl
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Table 5. Mean grain yield of wheat genotypes and tolerance and susceptibility indices and their ranking in 2012-14 cropping seasons

No. Yn R Ys R GMP R MP R SSI R STI R TOL R Ysi R R SDR
1 7.869 1 4.763 14 © 6.122 6 6.316 21 1.178 7 0.755 24 3.107 14 0.605 7 12.6 8.57
2 6.192 23 4.619 18 = 5.348 20 5.405 3 0.758 20  0.576 2 1.573 18  0.746 20 13.6 9.18
3 6.639 20 4.562 20  5.504 18 5.601 12 0934 18  0.610 6 2.077 20  0.687 18 155 4.99
4 7.397 85 4732 15 5916 13 < 6.064 18 1.076 14 0.705 185  2.665 15  0.640 14 149 3.35
5 7.400 7 4.962 11  6.060 10 6.181 15 0.983 9 0.739 16 2.438 11 0.671 9 115 3.38
6 7.075 16 4.635 17 5.726 17 5.855 17 1.030 17 0.660 17 2.441 17 0.655 17 16.9 0.35
7 7.122 14 4.833 12 5.867 15 5977 13 0.960 15  0.693 11 2.290 12 0.679 15 135 151
8 6.013 24 4.663 16  5.295 21 5.338 1 0.670 21 0.565 1 1.350 16 0.775 21 13.3 10.4
9 6.241 21 3.416 24 4617 23 4.829 23 1.351 24 0429 22 2.825 24 0.547 24 230 1.07

10 6.218 22 3.433 23 4.620 24 4.825 22 1.337 23 0.430 20 2.786 23 0.552 23 224 1.19
11 7.397 85  5.008 9 6.086 8 6.202 14 - 0.964 8 0.746 14 2.389 9 0.677 8 10.4 2.97
12 7.575 6 4.788 13 6.023 9 6.182 19 1.098 10 0.730 21 2.787 13 0.632 10 13.4 5.65
13 7.608 5 5.309 6 6.355 4 6.459 9 0.902 4 0.813 13 2.299 6 0.698 4 6.7 3.24
14 7.233 11 4.568 19  5.748 16 5.901 20 1.100 16 0.665 185  2.665 19  0.632 16 17.0 294
15 6.692 19 4.417 21 5437 19 5.554 16 1.015 19 0595 10 2.276 21 0.660 19 17.4 3.42
16 5.911 25 2.986 25 4201 25  4.448 25 1.477 25 0.355 23 2.925 25  0.505 25 248 0.71
17 6.768 18 3.612 22 4944 22 5.190 24 1392 22 1 0.492 25 3.156 22 0534 22 224 2.13

18 7.172 13 4.993 10 5.984 12 6.083 10 0.907 12 0.721 8 2.179 10 0.696 12 10.9 1.64

19 7.178 12 5.011 8 5.997 11 6.094 8 0.901 11 0.724 7 2.167 8 0.698 11 9.6 1.88

20 7.728 2 5.317 3 6.410 2 6.523 11 0.932 2 0.827 15 2412 3 0.688 2 6.0 5.40

21 7.327 10 5.314 4 6.240 5 6.320 5 0.820 5 0.784 5 2.013 4 0.725 5 5.5 1.85

22 7.617 4 5.322 2 6.367 3 6.469 7 0.900 3 0.816 12 2.296 2 0.699 3 5.1 3.36

23 7.000 17 5.106 7 5.978 14 6.053 4 0.808 13 0.719 4 1.895 7 0.729 13 9.5 5.32

24 7.111 15 5.312 5 6.146 7 6.211 2 0.755 6 0.760 3 1.799 5 0.747 6 5.8 4.20

25 7.706 3 5.517 1 6.520 1 6.611 6 0.848 1 0.856 9 2.189 1 0.716 1 3.5 3.12

Mean 7.048 4.688 5.740 5.868 1.004 0.671 2.360 0.664

Yn: Yield non-stress condition S5 03 Lyli 5o 5 Sl YSEYield in stress condition oA Ll 355 She GMP: Geometric Mean Productivity 3 S has ntin 5 Sols
SSI: Stress Susceptibility Index 5 & Sl esls YSit Yield stability index 5 Sles gl ,as STI: Stress Tolerance Index T )
MP: Mean of productivity G304 e 4elx TOL: Tolerance Je>s je=ls SDR: Standard Deviation of Rank 4 e Ol ol
R: Rank > R: Mean of ranks ey e

For genotypes name see Table 1. bl eV Jgdr 4 s 550U sl
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Table 6. Correlation coefficients between tolerance and susceptibility indices, Yn and
Ys in 25 genotypes in 2012-14 in cropping seasons

Ys SSI TOL STI MP GMP Y'si

Yn 075 -0.27" 0.16™ 090  0.92° 0.80° 0.27™
Ys -0.847 -0537 096 0947 096 084"
SSI 090" -0.65  -0.617 -0.67 -1.00"
TOL -0.28™  -0.22™ -03"°  -0.90"
STI 0.997 0997 065
MP 0.99” 061"

A3 ) 5oyl leé@,:,bgn},l:@ﬁ.‘o\ﬁ;; @ik %NS
ns,* and **: Not significant, significant at 5% and 1% levels of probability, repectively.

Yn: Yield non-stress condition O O Jal i 55 5 Slas

STI: Stress Tolerance Index S5 4 Jess arls

Ys: Yield in stress condition A5 l,s 555 Sl MP: Mean productivity S0t Sl el
SSI: Stress Susceptibility Index S5 4 Sl el GMP: Geometric Mean Productivity 3 et prin (Kol
TOL: Tolerance Jess Lasls  Ysic Yield stability index 5 Ses @Il Lesls

A (P dsder) 3 sl ae 8 5 e
Sl 390 a8 L 8 53 YSI iy e
cmwle 25 Lol 53 LagT 5, Shas L5
OHLSen 503 0 4w g o allaa,ys
Ysi L 5,/ (Sio-se Mardeh et al., 2006)
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Olis s ol 505 1 5Sdes o SV
Ol Saa rg > )
L Ysi Xewes «(Zebarjadi et al., 2013)
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Fig. 1. Biplot for tolerance and susceptibility indices in 25 genotypes of wheat based on
first and second compilations

(358 dnl o \ g @) dizen b (i 5 opled oias Olas S =15 sl
Numbers inside the figure are genotypes No. (See Table 1).
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Table 7. Vectors and eigen values for seven tolerance and susceptibility indices in 25

genotypes
ail 4o FEAE bl
Compenent Eigen value = % Variance YS Yn TOL STI SSI MP GMP Ysi
1 5.99 74.9 0.41 0.30 -0.22 039 -0.34 0.38 0.39 0.34
2 1.99 249 -0.01 0.47 0.59 0.20 0.38 0.24 0.18 -0.38
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Fig. 2. Dendrogram of cluster analysis of wheat genotypes based on grain yield and MP,
GMP and STI indices using Ward's method
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