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Evaluation of soluble carbohydrates remobilization and some physiological traits
of different bread wheat (7Triticum aestivum L.) cultivars under salt stress and non-
stressed conditions
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ABSTRACT

To study the effect of salinity stress on some physiological traits in wheat cultivars (Triticum aestivum
L.), a factorial experiment based on randomized complete block design with three replicates was
performed at 2017 in the research greenhouse of Agronomy Department, University of Tehran. Salinity
treatments at two levels; control (1.2 dS/m) and sodium chloride treatment (16 dS/m) and seven wheat
cultivars, Rowshan, Inia-66, Mahdavi, Khazar-1, Karaj-2, Ghods and Shole were the experimental
treatments. According to the results, relative water content, yield and its components and
potassium/sodium ratio decreased in all genotypes while Na* content and remobilization of carbohydrates
were increased. Salt resistant varieties, Roshan and Inia-66, had the highest level of relative water
content, remobilization of soluble carbohydrates and number of grains per spike. In addition, Roshan
cultivar showed the highest potassium concentration and K*/Na* in the shoots, while Ghods and Sholeh as
sensitive cultivars had the highest sodium concentration in the shoots. Findings showed that the ability of
a cultivar to remobilize soluble carbohydrates is one of the traits that determine salt stress tolerance,
hence, this trait is suitable for evaluating salt tolerance of wheat cultivars in the future investigations.
Keywords: Carbohydrates remobilization, ion status, relative water content (RWC), salt, yield.
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Table 1. Analysis of variance for features studied in bread wheat cultivars under salinity stress

Mean of Square

Yield
Leaf N .+ Grain dry Biological grain Grain dry Source of
CR K*/Na* Leaf Na Leaf K weight HI yield per weight RWC DF variations
spike
0.0016™  93.49%*  102.65%* 115/67**  0.00014*  916/32%* 1/05%* 0.081*%*  0.00014* 76.19%* 6 Cultivar
0.0098™  342.17*%*  511.28** T74%* 0.00034*  3156.57** 12.90%* 1.34%%  0.00034*  3642.07** 1 Salinity
0.0006" 58.54* 23.75% 32.98* 0.00001ns  134.55%* 0.32% 0.048**  0.00001ns 24 .8%* 6  Cultivar*Salinity
0.0002 18.08 8.56 374 0.0014 623.56 2.63 0.02 0.0014 5.42 28 Error
29.44 94.12 27.64 15.49 20.02 12.13 19.92 26.59 20.02 3.02 CV%
Jasl CR wwsls yy el HI oSl poss (o 5o 10V (g )b xe pas 5 o y0 S g i Jliol ol (o (g0 e ol gy % 4 ™ F

>

uT e 615"'7"" :RWC ‘L‘b&‘)“\?‘bf; Sdxo

N * and ™: non-significant and significant at 5% and 1% of probability levels, respectively.CV: Coefficient of Variation. HI:

Harvest Index, CR: Carbohydrate Remobilization, RWC: Relative Water Content.
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Table 2. Percentage of the changes in traits studied in bread wheat cultuvars under salinity stress

Changes HI (%) Changes Biological yield Changes Yield grain/spike Changes Grain dry weight (g) Changes Number of grain
(&) spike Cultivars
% 16 ds/m Control % 16 ds/m Control % 16 Control % 16 ds/m Control % 16 ds/m Control
ds/m
23.52¢ 27.73¢ 22.47b -60.19ab 1.31a 3.33a -36.34cd 0.51a 0.82ab -22.52abc 0.028cd 0.037a -17.84cd 17.96a 21.93ab Roshan
49.09bc 31.18¢c 23.32b -57.51ab 1.07ab 2.52b -34.87cd 0.49a 0.76abc -26.89ab 0.024d 0.034a -10.51d 19.92a 22.27ab Inia-66
124.06a 42.44bc 23.7b -44.24c 1.01ab 1.86¢ -71.37a 0.25b 0.61abc -32.99a 0.029cd 0.03a -57.27a 8.51b 19.86b Mahdavi
31.27bc 35.59¢ 27.34b -48.98bc 0.89bc 1.73¢ -45.03bc 0.30b 0.55bc -18.28abc 0.034abc 0.038a -38.63b 8.9b 14.56¢ Khazar-1
97.65a 42.72bc 25.13b -40.03¢ 1.2ab 1.99bc -69.15a 0.28b 0.92a -19.84abc 0.032bcd 0.04a -61.66a 8.81b 22.98a Karaj-2
36.47bc 63.37a 46.57a -48.45bc 0.83bc 1.61c -61.71ab 0.33b 0.87ab -11.88bc 0.039ab 0.044a -56.45a 8.56b 19.73b Ghods
63.8b 61.78ab 42.96a -64.63a 0.56¢ 1.59¢ -26.79d 0.32b 0.44c -6.75¢ 0.04a 0.043a -21.24¢ 8.02b 10.18d Sholeh
57.39 47.55 30.21 -53.11 0.98 2.09 -50.7 0.35 0.71 -15.78 0.032 0.038 -38.63 11.53 18.79 Average
Changes RWC (%) Changes Carbohydrate Changes Leaf K" content (mg/g  Changes Leaf Na* content Changes Leaf K*/Na”
remobilization (mg/g dry weight) (mg/g dry weight)
dry weight) Cultivars
% 16 ds/m Control % 16 ds/m Control % 16 ds/m Control % 16 ds/m Control % 16 Control
ds/m
-16.85¢ 75.41a 90.7a 37.2a 0.088a 0.064a -8.2d 28.38a 3091a 567.3a 10.95¢ 1.93¢ -84.94a 2.67a 20.16a Roshan
-13.24¢ 75a 86.45ab 14.6a 0.077ab 0.068a -6.96d 27.44a 29.45ab 306.3ac 8.96¢ 3.2bc -68abc 3.12a 14.49ab Inia-66
-23.19ab 65.29bc 85.01b 234.3ab 0.056bc 0.021b -44.05ab 15.9bc 28.43ab 76.4bc 10.96¢ 8.42a -54.98bc 1.46b 3.95¢ Mahdavi
-22.34b 67.05b 86.37ab 331.6ab 0.066ab 0.02b -30.43¢ 18.23b 26.18ab 37.6¢c 11.41c 8.25a -48.32¢ 1.65b 3.19% Khazar-1
-22.72b 65.72bc 84.71b 122.4b 0.055bc 0.027b -43.94bc 17.58b 31.45a 89.5bc 12.85¢ 7ab -70.24abc 1.46b 4.98bc Karaj-2
-26.25ab 63.96cd 86.73ab 21.5a 0.038¢c 0.032b -47.51a 11.54c 22.27b 96bc 18.94b 10.61a -71.75abc 0.6¢c 221c Ghods
-27.05a 61.56d 84.39b 538.8a 0.085a 0.019b -40.43b 15.91bc 26.4ab 142.9bc 24.44a 10.26a -75.12ac 0.63¢ 2.58¢c Sholeh
-21.56 67.72 86.34 36.84 0.052 0.038 -30.82 19.28 27.87 37.47 23.77 17.29 -71.47 1.66 7.37 Average
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Figure 1. A) Effect of wheat cultivars and salinity on relative water content (RWC). B) Effect of wheat
cultivars and salinity on grain weight per spike (g). C) Effect of wheat cultivars and salinity on leaf

K*/Na* ratio. D) Effect of wheat cultivars and salinity on leaf K*/Na* ratio. In all figures common letters
on the bars indicate non-significant difference among cultivars in 0.05 probability levels.
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Figure 2. Effect of wheat cultivars and salinity on carbohydrate remobilization. In the figure common
letters on the bars indicate non-significant difference among cultivars in 0.05 probability levels.
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