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Extended abstract

Introduction

Tritipyrum lines are obtained from a cross between durum wheat and Thinopyrum bessarabicum
(2n=2x=EbEDb) and its tolerance to salinity has been reported. Tritipyrum (2n=6x=42, AABBEbED) is
the third new man-made grain after triticale and tritordium, and needs further studies until release as a
commercial cultivar. Therefore, this study was designed to investigate the effect of salinity stress on the
amount of sodium and potassium in roots and leaves, the ratio of potassium to sodium in roots and
leaves, the amount of soluble protein, soluble sugar and proline in a number of primary and combined
tritipyrum lines.

Materials and Methods

In this study, 13 promising of primary and combined tritipyrum lines were tested in a factorial
experiment based on completely randomized design with 3 replications. The first factor includes salinity
levels (0, 80, 160 and 240 mM of sodium chloride salt) and the second factor includes 13 promising of
primary and combined tritipyrum lines and 2 bread wheat varieties of Alvand and Qods (tolerant and
sensitive to salinity, respectively). Measurement of sodium and potassium elements of leaves and roots
was performed one month after salinity stress and the amount of proline, leaf soluble protein and leaf
soluble sugars were also measured.

Results and Discussion

The results showed that with increasing salinity stress, root potassium decreased but root and leaf
sodium increased. Levels of proline and soluble sugars also increased with increasing salt concentration.
At 240 mM salinity stress, the highest amount of leaf potassium belonged to Ka/b and La(4B/4D)*b
lines and the lowest amount of it belonged to Az/b, (Cr/b)(Ka/b)F3 lines and the Qods variety. The
highest ratio of leaf potassium to sodium was belonged to (Cr/b)(Ma/b)F3, La(4B/4D)*b and St/b lines
and therefore these lines are more tolerant to salinity stress. At 240 mM salinity stress, the highest leaf
protein belongs to the Az/b line and the lowest value belongs to the (Cr/b)(Ma/b)F3 line. In both stress
and non-stress conditions, the highest genetic variance belonged to leaf protein and the amount of this
variance in stress conditions was much higher than non-stress conditions. The environmental variance
of root and leaf sodium and leaf potassium traits was higher in salinity stress conditions than in non-
stress conditions, which indicates that it will be more difficult to evaluate genotypes for stress traits
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under stress conditions. Phenotypic variance of root and leaf sodium and leaf potassium as well as leaf
protein in salinity stress conditions was higher than non-stress conditions, i.e. the above traits are not
suitable for selection. The highest general heritability in normal conditions belonged to proline and in
stress conditions belonged to leaf soluble sugar. Under normal conditions, the most significant negative
correlation was between root sodium and leaf sodium. There is also a significant positive correlation
between leaf protein and soluble sugar. Under stress conditions, there is a significant correlation
between leaf sodium and root sodium and also between leaf potassium and proline. There is a significant
negative correlation between leaf proline and sodium and the root and leaf potassium to sodium ratio
has a significant positive correlation with the amount of proline. The studied genotypes categorized in 3
groups under stress conditions and 4 groups under stress conditions using cluster analysis.

Conclusion

Based on the ratio of potassium to sodium in plant tissues, which is one of the important index for the
identification of salinity-tolerant species, we can introduced (Cr/b)(Ma/b)F3 and La(4B/4D)*b and St/b
lines as salinity tolerant lines. On the other hand, according to the results, the crossing of genotypes with
maximum genetic distances can be used to hybridization and produce more tolerant hybrids in breeding
programs.
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Table 1. Analysis of variance of physiological traits and mineral elements in promising lines of tritipyrum and two
Iranian bread wheat cultivars
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Table 2. Comparison of the effects of salinity levels on some physiological traits in promising tritipyrum lines compared
with two Iranian bread wheat cultivars
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compared to two Iranian bread wheat cultivars
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0 1.610 19.098 0.891
80 Qods 0.905 14.555 0.658
160 d 0.637 13.7 0.623
240 0394 12.25 0. 602
0 1230 16.897 183
80 b 1.080 12.897 0.953
160 0.737 13.2 0914
240 0.588 10.137 0.889
0 1210 18218 124
80 b 1.020 14.048 0.928
160 0.723 9.4 0.891
240 0.565 7297 0.813
0 0.109 17.616 225
0 (Ma/b)(Crb)F3 0er ET I3
240 0.596 7.134 0.99
0 1.070 14.603 1.77
80 1.020 13.532 1.19
160 (Ma/b)(Cr/b)F4 0.690 10.0 1.03
240 0.553 8310 0.892
0 1.240 17.747 1.59
80 1111 17.413 1.29
160 (Stb)(Cr/b)F3 0.890 12.6 1.10
240 0.695 11.275 0.871
0 0.595 21.126 25
80 0.708 20.045 1.79
160 La(4B/4D)*b 0.894 10.9 1.43
240 1.610 7.89 0.91
0 1.470 24.167 1.72
80 1270 23.048 112
160 Azlb 1.100 212 0.933
240 0.479 20.179 0.896
0 1210 14.603 123
80 0.627 10.424 1.01
160 (Ka/b)(Cr/b)FS 0.537 9.4 0.967
240 0514 7.889 0.823
0 0.491 23.478 123
80 0.982 17.309 1.01
160 Ka/b 1.220 16.3 0.97
240 1.420 15.033 0.82
0 1410 23.764 0.95
80 1210 18.055 0.921
160 (Ka/b)(Cr/b)F3 0.955 16.3 0.864
240 0.417 15.588 0.739
0 1230 13.858 0.96
80 1.100 11.160 0.879
160 (Ka/b)(Cr/b)F2 0.995 10.6 0.754
240 0.503 6.551 0.738
0 1.360 18.054 0.829
80 1.140 16.494 0.815
160 (Ka/b)(Cr/b)F6 1.040 9.8 0.792
240 0.537 6.637 0.763
0 1.610 15311 0.992
80 S 0.928 12,365 0.981
160 0.673 9.2 0.953
240 0.565 6.179 0.924

LSD (5%) 1.69 9.70 0.18
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Table 4. Phenotypic, genotypic coefficients and general heritability for mineral elements of promising non-Iranian
tritipyrum lines in comparison with two Iranian bread wheat cultivars under salinity and normal conditions
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Table 5. Phenotypic correlation coefficients of mineral elements related to 13 promising tritipyrum lines and two
Iranian bread wheat cultivars under non-stress (below diameter) and stress (above diameter) conditions
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Fig. 1. Euclidean basis diagram of early promising tritipyum lines compared to two Iranian bread wheat
cultivars based on physiological traits in under non-stress (A) and stress (B) conditions
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