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Table 1- Information on genotypes

Taxon Origcty Collsite Cid GID Ent
- - - 299978 319956 2

Undetermined sp. IRAN Saghez 178271 187505 11
Triticum aestivum subsp. aestivum IRAN 176907 189040 77
Triticum aestivum subsp. aestivum IRAN - 176948 189193 81
Triticum aestivum subsp. aestivum IRAN - 176978 189280 86
Triticum aestivum subsp. aestivum IRAN Hamedan 350316 189956 101
Triticum aestivum subsp. aestivum IRAN Kermanshah 177264 190095 109
Triticum aestivum subsp. aestivum IRAN Zanjan 268851 283138 120
Triticum aestivum subsp. aestivum IRAN Mashhad 348935 283449 124
Triticum aestivum subsp. aestivum IRAN Mashhad 348960 283553 126
Triticum aestivum subsp. aestivum IRAN Mashhad 349005 283602 127
Undetermined sp. IRAN llam 350238 374133 151
Triticum aestivum subsp. aestivum IRAN Mashhad 349936 375454 191
Triticum aestivum subsp. aestivum IRAN Mashhad 350063 375564 199
Triticum aestivum subsp. aestivum IRAN Kerman 267912 375626 204
Triticum aestivum subsp. aestivum IRAN Kerman 268045 375659 205
Triticum aestivum subsp. aestivum IRAN Kerman 268362 375743 213
Triticum aestivum subsp. aestivum IRAN Esfahan 179295 375963 232
Triticum aestivum subsp. aestivum IRAN Tehran 350576 2437249 239

1 International Maize and Wheat Improvement Center
(CIMMYT)
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Table 2- Stress tolerance indices of wheat genotypes at salinity of 12 dS

Genotypes YP(g/m?)  YS(g/m?) SSI TOL GMP STI MP
2 759.09 600.98 0.35 158.11 16557.95 1.29 680.04
11 359.63 253.50 0.52 106.13 4807.35 0.26 306.57
77 619.90 290.72 0.94 329.18 7238.29 0.51 455.31
81 173.89 155.91 0.18 17.98 2055.94 0.08 164.90
86 554.89 328.78 0.72 226.11 7744.78 0.52 441.84
101 174.18 57.66 1.18 116.52 760.98 0.03 115.92
109 712.48 689.29 0.06 23.19 18398.75 1.39 700.89
120 518.23 395.74 0.42 122.49 9008.89 0.58 456.99
124 177.37 38.01 1.39 139.36 506.22 0.02 107.69
126 278.59 53.50 1.42 225.09 892.97 0.04 166.05
127 579.22 124.12 1.39 455.10 2987.19 0.20 351.67
151 636.35 543.38 0.26 92.97 13707.29 0.98 589.87
191 535.16 403.27 0.43 131.89 9329.06 0.61 469.22
199 424,61 396.05 0.12 28.56 8161.03 0.48 410.33
204 88.72 73.15 0.31 15.57 689.01 0.02 80.94
205 628.05 316.80 0.87 311.25 7939.30 0.56 472.43
210 380.25 27.55 1.64 352.70 537.23 0.03 203.90
213 718.55 655.43 0.15 63.12 17569.31 1.33 686.99
232 728.11 668.82 0.14 59.29 18047.11 1.38 698.47
239 632.74 560.90 0.20 71.84 14109.06 1.01 596.82
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Stress susceptibility index: Stress tolerance (TOL), Mean productivity (MP), Stress susceptibility index (SSI), Geometric mean productivity
(GMP).Yield stress in 12 dS (Y'S). Stress Tolerance index (STI). Yield Potential (YP).
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Table 3- Correlation between stress tolerance indices in wheat genotypes at salinity level of 12 dS

YP YS SSI TOL GMP STI MP
YP 1 -07™ .16™ 81 4™ a7 .95™
YS 1 #*. 56 341" 81 #* 94 “* 86
ssl 1 59 -44" *-.48 *-.43
TOL 1 48" 27 61
GMP 1 .99™ .90™
STI 1 92"
MP 1

il g doye S5 iy Jleil zakaw [ jlo pe BB gl gae BB pae s 3 4 T 5K NS

Ns, * and ** Respectively are not significantly different p <0.01 , significant at p<0.05, and significant at p<0.01
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Table 4- Analysis of variance of Biochemical traits of wheat genotypes
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Figure 1- Comparison of mean Protein of wheat exposed to various concentration of NaCl after 21 days
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Figure 2- Comparison of mean proline after 21 days of salinity stress in the studied genotypes
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Figure 3- Comparison of mean LOX after 21 days of salinity stress in the studied genotypes
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the studied genotypes at different levels of salt stress Table 5- Comparison of mean photosynthetic pigments of

Nate e b5 Juds 5isb IS5 Judo b Kgie,lS
Genotypes  Treatment Chlorophyll(a) Chlorophyll(b) Chlorophyll(total) Carotenoids
(mg.g'FW) (mg.g'FW) (mg.g'FW) (mg.g'FW)
control 169f 5.8ef 21.58f 67.40qr
2 9dS 17f 5.6fg 22.36ef 72.430p
12ds 14.8h 5.3fg 20.86fg 53.30x
control 20.3c 6.2ef 26.25¢ 89.05¢
11 9ds 21.8b 5.3fg 27.51b 93.79
12ds 16.68fg 5.6fg 22.328ef 86.68h
control 18.77e 6.68de 23.50e 103.05a
77 9dS 21.81b 9.30b 27.17bc 98.47c
12dS 12.98i 4.97fg 16.24i 57.84w
control 15.58gh 5.34fg 19.60g 61.74u
81 9ds 11.78 5.31fg 14.62j 57.76W
12dS 17.01fe 5.57fg 21.43f 63.51t
control 17f 7.6cd 24.96¢cd 78.241
86 9dS 18.6e 6.3ef 24.86d 82.84ij
12dS 15.2gh 6.15ef 21.535f 66.67r
control 19.92d 6.28ef 25.14cd 86.22h
101 9dS 11.93j 6.31ef 14.68j 72.600p
12dS 24.23a 8.35ch 30.47a 91.19f
control 18.37e 7.2de 25.657dc 68.58q
109 9dS 21.2bc 6.15ef 27.435bc 73.500
12dS 18.5e 5.8ef 24.23de 65.05s
control 12.61ij 5.85ef 15.63ij 79.23jkl
120 9dS 19.15de 11.15a 23.42¢ 95.676d
12dS 14.27hi 7.50cd 17.56hi 76.278nm
control 19.27de 8.88hbc 23.90de 101.74b
124 9dS 16.67fg 6.08ef 20.92fg 89.29¢
12dS 14.43h 4.80fg 18.18h 29.37y
control 14.43h 4.38¢ 17.06hi 56.34w
126 9dS 15.99 5.81ef 19.57g 69.27p
12dS 19.77de 5.70f 25.03cd 90.79¢gf
control 17.54fe 3.11h 22.50ef 61.18u
127 9dS 18.56e 5.56fg 23.48e 66.72r
12dS 12.74ij 4.20g 16.06i 63.65st
control 17.3fe 7d 24.53de 78.58lk
151 9dS 17.9fe 6.65de 24.55de 79.75jk
12dS 16.89fg 5.83ef 22.72¢ef 75.096n
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Table 5 continued

control 17.2fe
191 9dS 19de
12ds 16.8fg
control 17.78fe
199 9dS 17.99ef
12ds 16.98f
control 18.76e
204 9dS 13.42i
12ds 15.38gh
control 17.38fe
205 9dS 18.01e
12dS 16.8fg
control 131
210 9ds 19.3de
12dS 16.4fg
control 16.49fg
213 9ds 11.09i
12dS 18.56e
control 13.8hi
232 9ds 14.2hi
12dS 12.6ij
control 18.68e
239 9dS 19.1de
12dS 17.6fe

8.21c 25.541cd 82.16ij
7.2de 26.2c 96.573d
6.5e 23.63de 77.35ml
7.19de 24.97cd 76.54nm
6.86de 24.76de 81.467ji
6.21ef 23.19 73.140
6.85de 23.55e 98.23c
7.48cd 16.46i 16.33A
5.60fg 19.31gh 67.70qr
7.31d 24.69de 71.493p
6.3ef 24.31de 73.4800
5.9ef 22.7ef 71.47p
491g 16.35i 19.53z
5.91ef 24.39de 79.84jk
6.21ef 20.55fg 80.30jk
6.97de 20.55fg 85.91h
6.03ef 13.62j 12.98B
6.93de 23.26e 90.7¢f
9 23.18e 79.4481kj
8.8bc 23.8de 86.16h
6.71de 19.63g 76.1nm
8.6ch 27.728b 79.38ljk
8.23¢c 27.633b 82.973i
7.51cd 25.511cd 65.660r

Different letters indicate significant difference at P < 0.01
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Abstract

Introduction: Salinity is one of the major abiotic stresses that has been significantly affecting plant
growth and yield. The continuous increase in salinity in arable land due to poor cultivation practices
and climate change has devastating global effects, and it is estimated that about 50% of arable land
will be lost by the middle of the 21st century. To date, about 1,125 million hectares of agricultural
land have already been seriously affected by salinity; thus, it is considered a serious threat to
agriculture. Salt stress also leads to an increase in the level of ROS, which results in oxidative stress,
which in turn affects plants both at cellular and metabolic levels . The plants overcome the oxidative
damage through the activation of antioxidants through enzymatic and non-enzymatic mechanisms.
Moreover, the ROS, such as superoxide radicals (0202), hydrogen peroxide (H202), and small
amounts of transition metals, also increase the concentration of OH2. Therefore, plants carry out
detoxification to avoid oxidative damage, where these antioxidant enzymes play an important role. A
study reported that the antioxidant enzymes positively correlate with plant tolerance to drought and
salt stress. Moreover, the higher antioxidant activities can help improve plant death. Assessing the
tolerance of crops to environmental stresses is an important factor in selecting them for cultivation in
different conditions.

Materials and Methods: In this regard, evaluation and identification of wheat genotypes tolerant to
salinity stress using stress tolerance indices and changes in some biochemical parameters, in a
completely randomized block design, repeated three times. Factors included salinity at three levels
(zero (control), 9 dS, and 12 dS) and 20 genotypes of native Iranian wheat. The traits measured in this
design include stress tolerance indices, protein, proline, lipoxygenase (LOX), polyethylene
(TBARM), chlorophyll, and carotenoids.

Results and Discussion: The results of this experiment showed that with increasing salinity stress,
the amount of lipoxygenase, TBARM, and carotenoids increased in all genotypes, but increasing
salinity levels from 9 to 12 ds had a decreasing trend in some genotypes; however, in some genotypes,
the salinity level increased with increasing salinity. Also, with increasing salinity stress, the amount
of protein and proline concentration in a number of genotypes to a salinity level of 9 dS increased,
but some genotypes showed a significant decrease with increasing salinity from 9 to 12 dS.
Correlation analysis between indices and mean yield under normal and salinity conditions showed
that all four indices are suitable for screening genotypes. Due to these indices and high yield in both
environments, as well as the results of biochemical property evaluation, the best salinity -tolerant
genotypes were the G2, G11, G86, G109, G209, and G151 genotypes.

Conclusion: The differences between the studied genotypes in terms of the studied traits indicate the
diversity between them. The results showed that genotypes had higher relative resistance to salinity
stress than other genotypes, and the results of this study also showed that they had the highest yield
under normal conditions and salinity stress and also belonged to these genotypes. High levels of
proline and protein, photosynthetic capacity, LOX enzyme, and low fat peroxidation also confirm this
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claim. Reduction of the malondialdehyde degradation biomarker reduced the damaging effects of
oxidative stress due to salinity stress in these genotypes. Although LOX levels were high in these
genotypes, they still had good stability in salinity conditions, indicating the flexibility of these
genotypes to salinity stress.

Based on the obtained results and the protective role that genotypes had against salinity stress, it is
speculated that these genotypes have an inherently high capacity to purify and eliminate reactive
oxygen species under environmental stresses.

Keywords: Cell oxidation level index, Chlorophyll, Prolin, Protein



