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Extended abstract
Introduction
Salinity affects about 1.7 million hectares of agricultural land in Iran, which poses a serious challenge
for wheat production, as the most strategic crop in the country. Therefore, identifying wheat genotypes
with salinity tolerance and selecting effective traits for accelerating the breeding process are crucial
objectives.

Materials and methods

The experiment was aimed at assessing the response of 12 wheat cultivars to different levels of salinity
using NaCl concentration as salt stress at early seedling stage under hydroponic conditions. A factorial
experiment based on randomized complete block design with three replications was conducted at the
research greenhouse of the Agriculture Faculty, University of Zabul, during the 2020 cropping seasons.
12 wheat cultivars (Shiraz, Falat, Durum, Gascogne, Mahdavi, Alvand, Cross Azadi, Roshan, Star, Tous,
Hirmand and Cross Bolani) were irrigated with four concentrations of NaCl (0, 100, 200 and mM). The
physiological and biochemical traits of wheat cultivars, including seedling fresh mass, ascorbate
peroxidase, glutathione peroxidase, catalase, proline, sodium, potassium, and potassium to sodium ratio
(K*/Na+) were recorded at four weeks after seed germination.

Results and discussion

The results showed that the amount of ascorbate peroxidase, glutathione peroxidase, catalase, proline
and sodium in the leaves of wheat seedlings were increased with an increase in salinity level. In contrast,
the seedling fresh mass, potassium content and K+/Na+ were decreased with an increase in salinity level.
The increase of ascorbate peroxidase, glutathione peroxidase, and catalase activities, representing the
main enzymatic H,O. scavenging mechanism in wheat cultivars. In NaCl treated seedlings, Falat,
Mahdavi and Cross Bolani cultivars showed higher ascorbate peroxidase than other cultivars tested. In
contrast, high level of catalase was recorded in Alvand cultivar.
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In the other hand, maintain the high level of proline and potassium to sodium ratio are the main
mechanisms for tolerance to salinity in Shiraz and Roshan cultivars, respectively. Wheat cultivars
showed different response to the increase in salinity level, while in Roshan, Mahdavi, Hirmand and
Cross-Bolani cultivars, the increase in salinity level had less effect on the seedling fresh mass than other
cultivars, but different patterns of changes in physiological and biochemical traits were observed in these
cultivars. Salinity resistance in Mahdavi cultivar was directly related to the increase of ascorbate
peroxidase and catalase, but on the other hand, in Roshan cultivar, salinity resistance was related to
maintaining a high level of potassium to sodium ratio. Potassium uptake is vital for plant growth but in
saline soils because of their shared transport system and physicochemical similarities, the sodium in the
soil solution competes for uptake with potassium and can lead to potassium deficiency. The induced
potassium deficiency inhibits growth because it plays a critical role in maintaining cell turgor,
membrane potentials, and enzyme activities. In salt-tolerant cultivars of wheat such as Roshan, under
salt-stress conditions, limiting sodium uptake and preventing potassium losses from the cell may help
to maintain a potassium to sodium ratio in the cytoplasm that is ideal for plant metabolism.
Accumulation of high amounts of proline is often related with the salt tolerance nature of crop cultivar
and high proline accumulation in the salt—tolerant cultivar than in their salt—sensitive are reported
previously. The regression coefficients indicated that seedling fresh weight (R2=0.89), potassium
(R2=0.86) and the ratio of potassium to sodium (R2=0.69) were the most reliable predictors of the
effects of increasing sodium chloride concentration. These variables accounted for a large proportion of
the variance in the response variable and had significant p-values.

Conclusion

According to the results of this experiment, it can be concluded that seedling fresh weight, potassium,
and the ratio of potassium to sodium are more suitable criteria for selecting among cultivars under salt
stress conditions.
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Table 1. Analysis of variance based on mean square (MS) for seedling fresh weight (SFW), ascorbate peroxidase (APX),
glutathione peroxidase (GPX), catalase (CAT), proline, sodium, potassium, and potassium to sodium ratio (K*/Na*)
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Table 2. Mean comparison of different NaCl levels on studied traits*

Salt levels SFW  APX CAT GPX Proline Sodium Potassium K*/Na*

ar mol mintmg? protein =~ ——--eeee- mg g dry weight ----------
Control (0 mM NaCl) 0.327¢  1.13% 0.44¢ 0.93¢ 0.81¢  52.97¢ 20.562 0.422
100 mM NaCl 0.204° 1.94° 0.56° 1.13°¢ 0.99°¢ 67.78° 12.71° 0.19°
200 mM NacCl 0.101¢ 2.77° 0.66° 1.32° 1.16° 79.23° 6.34°¢ 0.08¢
300 mM NaCl 0.058¢ 3.26% 0.78  1.47° 1.322  88.13% 3.50¢ 0.03¢
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Means that have common alphabetic in each trait do not significant difference at level%5 base on Duncan test.
* SFW, seedling fresh weight; APX, ascorbate peroxidase; GPX, glutathione peroxidase; CAT, catalase.
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Table 3. Comparison of interaction effect between different NaCl levels and cultivars on studied traits*

Pl NaCl
Cultivars levels SFW  APX CAT GPX Proline  Sodium Potassium K*/Na*
mM gr mol mintmg? protein =~ —eeeeeee- mg gt dry weight----------
0 0.344  0.86 0.516 0.74 0.952 349 21.60 0.660
3 g 100 0.197 1.22 0.670 0.89 1.368 63.1 12.10 0.191
Shiraz 200 0.089 1.75 0.743 0.99 1.547 745 5.33 0.071
300 0.059 1.85 0.856 1.25 1.758 86.5 3.66 0.042
0 0.341 1.84 0.626 0.84 0.910 56.7 20.03 0.353
EHYE) 100 0.219 5.38 0.716 0.94 1.047 721 12.20 0.172
Falat 200 0.103  6.20 0.770 1.20 1.240 92.1 4.80 0.051
300 0.051 6.24 0.833 1.55 1.538 94.4 3.70 0.039
0 0.351 0.94 0.513 0.89 0.758 34.0 20.96 0.616
£9399 100 0.180 1.40 0.580 0.97 0.939 489 14.83 0.302
Durum 200 0.073  1.94 0.676 1.32 1.068 60.5 5.33 0.088
300 0.033  2.55 0.786 1.50 1.334 79.7 3.00 0.037
0 0.323  0.92 0.386 0.91 0.861 64.5 20.86 0.323
Ryrieniy 100 0.171 152 0.530 1.13 0.988 80.2 11.73 0.146
Gascogne 200 0.095 2.00 0.633 1.49 1.166 929 6.00 0.064
300 0.052 2.32 0.686 1.66 1.273 98.4 3.66 0.037
0 0.332 1.46 0.543 0.74 0.711 60.6 25.76 0.425
90 100 0.252 291 0.643 1.17 0.989 73.9 18.43 0.249
Mahdavi 200 0.156  4.27 0.733 1.24 1.169 84.5 11.66 0.137
300 0.087 6.27 0.896 1.41 1.432 91.5 9.00 0.098
0 0.362  0.95 0.550 0.87 0.895 494 20.43 0.413
gl 100 0.224  1.36 0.603 1.45 1.015 59.8 14.50 0.242
Alvand 200 0.105 1.74 0.693 1.64 1.215 75.2 7.00 0.093
300 0.067 1.97 0.730 1.76 1.288 924 3.66 0.039
0 0.339 0.76 0.310 1.07 0.840 50.4 20.80 0.412
sol3T ol 100 0.168  0.90 0.486 1.23 0.947 68.1 12.36 0.181
Cross Azadi 200 0.067  1.37 0.563 1.30 1.114 76.0 5.66 0.074
300 0.047 1.96 0.686 1.35 1.271 81.1 4.00 0.049
0 0.313  0.76 0.293 0.93 0.852 65.8 24.26 0.370
gy 100 0.238  0.90 0.433 1.13 1.013 73.9 15.46 0.211
Roshan 200 0.153 1.87 0.570 1.39 1.190 83.4 11.66 0.140
300 0.081 2.86 0.683 1.50 1.246 93.3 8.33 0.089
) 0 0291 111 0.393 1.20 0.756 355 21.60 0.633
SLl 100 0.168  1.90 0.500 1.30 0.849 63.4 15.46 0.300
Star 200 0.094 258 0.630 1.43 0.977 73.0 6.66 0.106
300 0.059 2.60 0.736 1.51 1.141 73.3 3.00 0.040
R 0 0.332 0.86 0.283 1.02 0.817 65.5 19.36 0.295
¥ 100 0.199 155 0.440 1.14 0.966 75.6 10.56 0.139
Toos 200 0.101 2.64 0.610 1.25 1.108 81.7 6.00 0.073
300 0.066 2.59 0.793 1.34 1.239 91.8 2.66 0.029
0 0.350  0.67 0.466 1.09 0.649 60.5 23.26 0.384
oy 100 0.240 0.87 0.600 1.23 0.913 71.7 16.10 0.224
Hirmand 200 0.130 2.60 0.676 1.28 1.108 85.5 8.33 0.097
300 0.067 2.73 0.796 1.41 1.248 88.4 4.00 0.045
0 0.249 243 0.490 0.91 0.743 349 22.80 0.348
) PYNRT N 100 0.192 341 0.633 1.06 0.885 63.1 11.86 0.157
Cross Bolani 200 0.105 4.28 0.736 1.29 1.036 745 7.66 0.093
300 0.051 5.22 0.856 1.41 1.152 86.5 3.33 0.038
LSD™ - 0.0281 0.340 0.0831 0.185 0.2221 6.00 1.910 0.0611

(P<0.05) 55,105 (5 lo ime iglis (g )lol a5l el LSD Jlais 51 51e8 o] coglis a8 (g 18 40 99290 (Lo uSileo
SYBI CAT 5oy ebials GPX ¢5lansTyy @by oSul APX taxals 5 59 SFW *

The mean values presented in each column, which exhibit a difference less than the LSD value, are not statistically
significantly different (P<0.05).
* SFW, seedling fresh weight; APX, ascorbate peroxidase; GPX, glutathione peroxidase; CAT, catalase.
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Table 4. Correlation (r) and Regression coefficients (R?)

between measured traits and sodium chloride levels and

correlation coefficients (r) between measured traits and
seedling fresh weight

8w (5 58310l ldo
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sl SlysSel 550 28

. <.0001
Ascorbate peroxidase
STy 038695 23 057 <0001
Glutathione peroxidase
M 971 062 <0001
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, o9 071 054 <0001
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@ el Cond g5 069 <0001
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