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Study the morphophysiological responses of promising Iranian new and natural
trans chromsomal secondary tritipyrum cereal lines to Salinity conditions in Iran
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ABSTRACT
The response of Iranian new promising transchromosomal secondary tritipyrum lines with one Iranian
wheat cultivar (Roshan) and a promising transchromosomal non-Iranian primary tritipyrum
line{(Ka/b)(Cr/b)} were evaluated in normal soil (EC=1ds/m2) with normal (EC=0.8 ds/m2) and saline
water (EC=15ds/m2) at field condition in completely randomized block design with three replications. The
analysis of morphological/physiological traits showed that there was significant differences between all
Iranian new promising transchromosomal secondary tritipyrum lines for all traits. Interaction between
salinity and genotypes was significant in all physiological and morphological traits, too. Although the
lowest reduction in plant yield, relative water content and chlorophyll a under 15ds/m2 salinity belonged
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to the non-Iranian promising transchromosomal primary tritipyrum line (Ka/b)(Cr/b) and Iranian promising
transchromosomal secondary tritipyrum line derived from the Omid x (Cr/b)(Ka/b) cross but the highest
ratio of reduction in these traits was belonged to Iranian wheat cultivar (Roshan) as male parent. Three
Iranian promising trans chromosomal secondary tritipyrum lines derived from Omid x (Cr/b)(Ka/b),
Nikenejad x(Cr/b)(Ka/b) and Az/b x Roshan crosses with one non-Iranian promising trans chromosomal
primary tritipyrum line (Ka/b)(Cr/b) showed the highest tolerance for all physiological traits at
EC=15ds/m2, too. Therefore based on this research results, it could be storngly recommeded that the Iranian
promising trans chromosomal secondary tritipyrum line derived from Omid x (Cr/b)(Ka/b) and non-Iranian
promising trans chromosomal primary tritipyrum line (Ka/b)(Cr/b) as its female parent, are the appropriate
candidates for grain and forage production, respectively, in the salt effected soils and brackish water with
15ds/m2 salinity.

Keywords: Bread wheat, Iranian trans chromosomal secondary tritipyrum line, morphological traits,

non-Iranian trans chromosomal primary tritipyrum line, physiological traits, salt stress
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Table 1. The information of 6 Iranain promising trans chromosomal secondary tritipyrum lines, one non-
Iranain promising trans chromosomal primary tritipyrum line and Iranian bread wheat cultivar (Roshan)

as control

o

Male parents

C_;:;

Female parents

Abbreviation for
Trans chromosomal lines

Wild Thinopyrum bessarabicum (Eb)

species Dorum wheat varieties Non- Iranian primary tritipyrum lines
Thinopyrum bessarabicum (b) Aziziah (Az) Az/b
Thinopyrum bessarabicum (b) Karim (Ka) Ka/b
Thinopyrum bessarabicum (b) Macoum (Ma) Ma/b
Thinopyrum bessarabicum (b) Creso (Cr) Cr/b
Creso/Thinopyrum bessarabicum Ka /b (Ka/b)x(Cr/b)

Wheat (Triticum aestivum L.) cultivars

Non- Iranian primary tritipyrum lines

Iranian secondary tritipyrum lines

Roshan
Omid
Niknejad
Falat
Shotordandan
Cathlicum

Az/b
(Ka/b) x (Cr/b)
(Ka/b) x (Cr/b)

Ma/b

Ka/b

Ma/b

Roshan xAz/b

Omid x (Ka/b)(Cr/b)
Niknejad x (Ka/b)(Cr/b)
Falat xMa/b
Shotordandan xKa/b
Cathlicum xMa/b
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Table 2. Variance analysis of the morphological traits of promising secondary trans chromosomal
tritipyrum lines under normal and salin conditions

Mean square

Grain Harvest 1000 No. of No. of No. of total Spike Plant S.0.V
yield index seed grains per  fertile tillers tillers per length height
weight spike per plant plant Df
7898.96™  0.002™  653.72" 5500.18" 2767.92" 2494.08" 60.75"  3736.50™ 1  Environment
32.06 0.005 22.80 58.00 12.14 9.77 0.89 70.19 4 Rep/Env
529.58™ 0.02" 99.09" 304.49™ 84.00" 76.09" 4117 1851.74™ 7 Genotype
195.46™ 0.01" 129.37" 17.28" 45.43" 44.89" 4.40™ 306.77" 7 EnvxGen
44.47 0.004 10.67 34.04 17.82 18.62 0.97 44.95 28 Error
26.66 15.31 9.55 17.26 21.55 21.31 7.67 8.15 - %CV

SIS sre j g do )0 mly 9 SO paw )0l dxe (o 4y msg s

** * ns: significant at and 1% og probability levels and non-significant, respectively.
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Table 3. Mean compariosn of morphological traits of promising secondary trans chromosomal tritipyrum
lines under normal and salin conditions.

Harvest 1000 seed Grain No. of fertile ~ No. of total Spike Plant
index weight (gr) yield tillers per tillers per length height
(gr) plant plant (cm) (cm)
0.38" 3134 3510 28.00° 2800°  13.00% 10000  CathlicumxMa/b
0.40 * 43.71° 30.35 % 27.00 28.50 b 14.00°  70.00 ¢ Falat xMa/b
043 ® 40.14%  5049° 34.00 34.00 15000 102500  Omidx®ab)Crb) o
Niknejad x
0.40 36.68 33.44¢ 22.00 % 22.00 % 15.00°  95.00b (Ka/b)(Cr/b) conditions
036" 32.80  29.70 < 24.00 24.50° 13.00® 52501 Shotordandan xKa/b
0.49° 37.48 e 56.06 * 33.00° 33.50° 13.50%  107.50 * Roshan xAz/b
041 44.64° 43.70° 26.00 26.50 13.50®  116.00* Roshan
028° 36.58 ¢ 2158 df 22.00 % 22.00% 15.00°  85.00 %t (Ka/b)(Cr/b)
0.43 32.75 b 8.60" 9,00 ¢ 10.33 ¢ 10.17%  77.67 & Cathlicum xMa/b
0.39 % 32.72% 7071 " 9.00 ¢ 1133« 10.50%  64.33 " Falat xMa/b
049 3333%  20.00 14°¢ 15.00 ¢ 11830 g3z Omid < (Ka/b)(Crib) Salinity
Niknejad x
042 3650  11.62 % 14.00 ¢ 14.00 ¢ 1333 81.67°% (Ka/b)(Cr/b) conditions
0.19¢ 19.36 ¢ 470" 9,00 ¢ 11.00 « 12.00%  36.67} Shotordandan xKa/b
0.46° 3629% 2101 % 14.00 ¢ 14.47 ¢ 1333%  81.67°% Roshan xAz/b
0.39® 18.47 ¢ 7370 10.00 ¢ 11.67 < 9.83¢ 8967 e Roshan
027° 34.76 % 10.77 & 21.00 % 21.33% 13.00® 7233 ¢ (Ka/b)(Cr/b)
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Table 4. Variance analysis of the physiological traits of promising secondary trans chromosomal
tritipyrum lines under normal and salin conditions.

Mean square

Chlorophyll ~ Chlorophyll — Leaf Leaf Leaf Relative S.0.V
b a potassium/sodium  potassium sodium water content  Df
content content

1.75" 125" 15.64™ 1.02" 0.217 2515.75 1 Environment
0.04 0.06 0.28 0.03 0.002 39.34 4 Rep/Env
0.25™ 0.12" 0.64" 0.75™ 0.008" 372.20™ 7 Genotype
0.07" 0.13" 0.39 031" 0.006™ 267.217" 7 EnvxGen
0.03 0.04 0.15 0.11 0.001 60.84 28 Error

19.47 13.88 15.58 13.60 16.23 9.31 - %CV

SIS e et g do,0 g 9 S Jlio mhaw )0l Jre ol a4y msg % e
** * and ns: significant at 1% and 5% of probability levels and non-significant, respectively.
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Table 5. Mean compariosn of the physiological traits of promising secondary trans chromosomal

tritipyrum lines under normal and salin conditions

Chlorophyll b Chlorophyll a Leaf Leaf potassium Leaf Relative
(mg/100g) (mg/100g) Potassium/ content (%) sodium water content
Sodium content (%) (%)
Cathlicum xMa/b
1.58* 2.15% 18.79 * 1.23 abe 0.07 % 91.00*
Falat xMa/b
1.46*° 1.57 ¢ 6.45¢ 0.71°¢ 0.17 bede 87.67°
Omid x (Ka/b)(Cr/b)
0.83 bede 1.63 34.67* 1.56 ® 0.05°¢ 91.00*
Niknejad x (Ka/b)(Cr/b)
0.79 bede 1.62 ¢ 14.08 © 1.76 ® 0.12 bede 92.00*
Shotordandan xKa/b
0.99 b« 1.76 ** 14.91°¢ 1.72%® 0.12 bede 89.00*
Roshan xAz/b
0.88 et 1.70 ¢ 11.31 181 0.12 %t 90.67° Normal
1.07° 1.87® 18.50 1.852 0.06 * 93.00* Roshan
1.03 % 1.91® 28.00 * 1.68® 0.10 bede 93.33* (Ka/b)(Cr/b)
Cathlicum xMa/b
0.97 b« 1.44° 5.54 % 0.97 % 0.18"° 54.50¢
Falat xMa/b
0.77 bede 1.56° 2.84¢ 0.71°¢ 0.25* 56.00 ©
Omid x (Ka/b)(Cr/b)
0.77 bede 1.65 e 20.29° 1.73 % 0.09 < 86.00°
Niknejad x (Ka/b)(Cr/b)
0.73 bede 1.49% 14.40 ¢ 1.44 @ 0.13 bede 89.50*
Shotordandan xKa/b Salinity
0.78 bede 1.19¢ 9.04¢ 1.27 #e 0.14 b 75.00° Stress
Roshan xAz/b
0.50°¢ 1.17¢ 1243 ¢ 1.43 ¢ 0.16 % 81.50 *®
0.58 1.24¢ 8.20¢ 0.62 ¢ 0.22* 77.00° Roshan
0.82 bede 1.61 ** 15.88 ¢ 1.91* 0.12 bede 93.00* (Ka/b)(Cr/b)
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Means within each column followed by the same letter are not significantly different (P = 0.05) according to Duncan's multiple range

test.
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