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Abstract

Introduction: Salinity stress is considered one of the most important stresses in arid regions and affects 20 percent of
arable land around the world and is continuously increasing due to climate change and human activities.

Methods: To investigate the effect of salinity stress on some physiological traits of different wheat cultivars, a factorial
experiment was conducted in a completely randomized design with three replicates in greenhouse of Payame Noor
University of Sabzevar. In this experiment, 15 wheat cultivars were compated at three levels of salinity (0, 5 and 10 dS/m).
Root and stem dry weight, leaf relative water content, electrolyte leakage, chlorophyll a, b and total chlorophyll, soluble
sugars and amino proline contents were measured in different cultivars.

Results: The results showed that salinity increased the dry weight of root and stem and decreased the chlorophyll content.
In salt stress condition, the lowest amount of leaf relative water belonged to Gascogen cultivar with 15.70 percent and the
highest content was in Bam cultivar with 62.34 percent. The Mihan and Bam cultivars had the highest content of
chlorophyll a and b.

Conclusion: The highest content of relative water content, proline amino acid and soluble sugars was observed in Pishtaz,
Bam and Mihan cultivars. The results of cluster analysis showed that Mihan and Bam cultivars had the highest and Roshan,
Gascogen, Bahar and Chamran cultivars had the least tolerance to salinity stress.
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Table 1- Some of soil physical and chemical characteristics
Pav (Mg/kg) Kav (Mmg/kg)  Total nitrogen (%) Organic carbon (%) Soil texture EC (dS/m) T.N.V (%) pH
16 315 0.75 0.66 Sandy loam 5.77 16.2 7.4
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Table 2- Variance analysis of studied traits

Leaf
SOV proli Soluble Total Chlorophyll  Chlorophyll  Electrolyte  relative Leaf dry Root dry
.0. roline - - -
sugars  chlorophyll b a solution water weight weight
content
Replication 51.89"™  .0044" 0.29™ 0.10™ 0.47" 0.82" 0.98" 0.0000015™  0.00003"™
Salinity 4454™  175.63" 71.92" 43.09™ 53.08" 3276.6  4391.09™ 0.01™ 0.01™
Cultivar 754" 1357 36.48" 8.2" 21.63" 590.3"" 1321.12" 0.006™ 0.006™
Salinity*Cultivar ~ 153" 3.47 0.66™ 0.68™ 0.48™ 315" 81.62" 0.0005™ 0.0006™
Error 35 0.009 0.03 0.07 0.5 0.78 0.52 0.00005 0.00009
CV % 3.1 3.1 3.38 8.51 5.89 1.12 1.57 12.54 18.31

Posne s gt l0) o )3 jls g s 10 gl 53 o S 4S5

*x K
9

*, **: significant at the 0.05 and 0.01 level of probability and ns: no significant.
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Table 3- Mean comparison of interaction between salinity and cultivars on weight of leaf and root

Leaf dry weight (g/plant) based on EC changes Root dry weight (g/plant) based on EC changes

Cultivar =5 15/m) 5 (dS/m) 10 (dS/m) 0 (dS/m) 5 (dS/m) 10 (dS/m)
Bam 0.18a 0.099a 0.085a 0.16a 0.078a 0.069a
Sepahan 0.10b 0.087ab 0.080a 0.089bc 0.065ab 0.064ab
Gaspard 0.095bc 0.065¢ 0.053d 0.080bcd 0.048dc 0.024ef
Sirvan 0.092bc 0.081b 0.054dc 0.085bc 0.062ab 0.046de
Mihan 0.087dc 0.089ab 0.060bc 0.056gf 0.068ab 0.044de
Orum 0.083edf 0.065¢ 0.057dc 0.061ef 0.037ed 0.035¢f
Sivand 0.089edf 0.074dc 0.055ab 0.085bc 0.080a 0.060b
c-88-4 0.077edf 0.050ed 0.037ef 0.094bc 0.041ed 0.017gh
Parsi 0.074ef 0.066¢ 0.065bc 0.078dec 0.061bc 0.045de
Pishtaz 0.069gf 0.061dc 0.038ef 0.066de 0.041ed 0.035ef
Zarea 0.067gf 0.057dc 0.050d 0.097b 0.067ab 0.053c
Gascogen 0.056g 0.025f 0.026gf 0.050¢gf 0.016e 0.016ghi
Bahar 0.036f 0.027f 0.018g 0.026h 0.009f 0.008hi
Chamran 0.034qi 0.037et 0.016g 0.040gh 0.033e 0.012ghi
Roshan 0.027i 0.005g 0.002h 0.004i 0.004f 0.001i
Lsd 0.05 0.004 0.006 0.017 0.014 0.005

3l 800 [0 mhaw ;8 jls Je OS] (i ;8 53 S i B> b slael

Numbers of common letters in each column do not have a significant difference at 0.5% level.
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Table 4- Mean comparison of interaction between salinity and cultivars on electrolyte and water content

Cultivar Leaf relative water content (%) based on EC changes Electrolyte leakage (%) based on EC changes

0 (dS/m) 5 (dS/m) 10 (dS/m) 0 (dS/m) 5 (dS/m) 10 (dS/m)
Bam 69.31c 64.05b 62.34a 74.63a 89.34a 98.11a
Sepahan  43.39i 32.799 28.39i 77.28a 85.22a 92.57a
Gaspard 42.75i 38.87¢ef 25.69j 75.34a 88.51a 88.41ab
Sirvan 59.01e 52.01d 48.08d 78.51da 84.33ab 79gbc
Mihan 58.64e 41.56e 37.88f 78.21a 90a 97.7a
Orum 69.33c 61.36¢ 54.17c 78.1a 89 94.12a
Sivand 71.52b 55.8cd 42.91f 66.56bc 78b 81.55b
c-88-4 76.06a 62.85c 46.55e 63.63c 73c 77bc
Parsi 75.27a 71.39a 61.02b 51.53e 68.2h 81b
Pishtaz 40.95i 30.95g 26.28k 69.99b 75.33bc 81b
Zarea 52.47g 37.73f 33.96h 73.95a 90.54a 96.24a
Gascogen  56.01f 31.71g 15.70k 56.53d 63k 71.54d
Bahar 48.95h 42.80e 37.93f 71.47ab 83ab 84.35b
Chamran  62.1d 58.91c 35.659 67.38b 78fbc 92.68a
Roshan 62.08d 40.34e 34.95g 63.72c 70.42d 74.53cd
Lsd 2.02 4.3 1.1 4.99 6.1 7.2

35 0oy 10 b 5l e B (gt b 43 S ke By > b lal

Numbers of common letters in each column do not have a significant difference at 0.5% level.
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Table 5- Mean comparison of interaction between salinity and cultivars on chlorophyll content

Chlorophyll a (mg/ml) Chlorophyll b (mg/ml) Total chlorophyll (mg/ml)
Cultivar _based on EC changes based on EC changes based on EC changes

0(dS/m) 5(dS/m) 10(dS/m) 0(dS/m) 5(dS/m) 10(dS/m) 0(dS/m) 5(dS/m) 10 (dS/m)
Bam 7.08a 6.45a 6.18b 6.4b 5.35b 4.19bh 10.11b 9.27b 8.34b
Sepahan  5.27b 4.93b 3.91c 4.61d 3.84dc 2.85cd 7.34de 6.62d 4.33e
Gaspard 6.4b 4.48c 3.17e 3.26e 3.25¢f 2.23ef 7.36de 6.09% 5.56¢
Sirvan 4.6b 3.23d 3.10e 3.63e 2.31h 2.63de 6.159 4.20h 4.10e
Mihan 8.19a 7.23a 6.77a 7.52a 6.28a 5.16a 11.20a 10.32a 9.35a
Orum 5.4b 3.67d 3.22e 3.13ef 2.48h 2.3ef 7.17e 5.60f 5.23d
Sivand 6.72ab 4.7bc 3.48de 5.77c 3.53ed 2.46de 7.56d 6.51d 5.36d
c-88-4 5.87b 3.56d 2.66f 5.44cd 2.87gh 1.35¢ 7.18de 4.10h 3.22f
Parsi 4.96b 3.99c 2.64f 4.35d 3f 1.91f 8.11c 7.10c 5.25d
Pishtaz 6.44b 5.11b 3.85cd 5.24cd 4.18c 3.23c 8.10c 7.13c 5.34d
Zarea 4.53bc 3.09d 2.12¢g 3.26e 2.1i 1.22gh 6.58f 5.30g 3.32f
Gascogen  3.33c 2.52de 1.17h 2.21f 1.34j 0.62i 5.29i 3.70i 3.11f
Bahar 3.1c 2.23e 1.16h 2.38f 1.85i 0.73i 4.27j 3.20 2.21h
Chamran  3.5¢c 2.43e 1.36h 2.42f 1.86i 0.91gi 5.76h 3.13j 2.629
Roshan 3.11c 2.27e 1.25h 2.28f 1.26j 0.80ih 5.2i 3.02 2.10h
LSD 2.3 1.87 0.4 1.2 0.8 11 111 0.5 0.17
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Numbers of common letters in each column do not have a significant difference at 0.5% level.
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Table 6- Mean comparison of interaction between salinity and cultivars on prolin and soluble sugars
Soluble sugars (mg/g dry weight) based on EC changes mmol. Prolin/kg Dw based on EC changes

Cultivar =5 46/m) 5 (dS/m) 10 (dS/m) 0(dS/m) 5 (dS/im) 10 (dS/m)
Bam 1.05a 5.55a 4.42¢c 110.85b 176.65d 220c
Sepahan  1.03a 5.55a 5.55a 124.9b 208d 346.6b
Gaspard 1.03a 5.55a 5.55a 214.33a 596.66a 600a
Sirvan 1.02ab 5.55a 5b 115.6b 114.03e 341b
Mihan 0.95¢ 5.55a 5b 114.45b 193.64d 284hc
Orum 0.96¢ 5.52a 5.55a 108.3b 315¢ 351b
Sivand 0.95¢ 4.42c 5b 108.45b 131.2% 252¢
c-88-4 0.95¢ 5.52a 5.55a 123.3b 108.25e 202d
Parsi 0.91c 4.47c 5.55a 137.9b 188.69d 354b
Pishtaz 0.91c 5.55a 5.55a 97.7c 443.66b 577a
Zarea 0.82d 0.95d 3.19¢c 108.3b 177.66d 317.2b
Gascogen  0.82d 0.91d 1.24e 93.65¢ 194d 311.76b
Bahar 0.77e 0.85d 1.53d 95.12¢ 158.45de 189.87d
Chamran  0.85d 5.29b 5b 125.77b 176.95d 216d
Roshan 0.75e 0.95d 2.24d 99.35¢ 108.99 195.85d
LSD 0.099 0.19 0.50 32.3 48.4 51.4

35 0o )0 [0 a3 lo e IS gt o 10 S i By b slacl

Numbers of common letters in each column do not have a significant difference at 0.5% level.
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Figure 1- Cluster analysis of wheat cultivars tolerant and sensitive to salinity in seedling stage
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