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Study of salinity effect on growth and accumulation of ions in promising wheat

(Triticum aestivum) genotypes
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Table 1. F-Values from analysis of variance for measured characteristic in five wheat genotypes under salinity of sodium chloride

e eob3T ax s Root dry Shootdry  Na'Shoot Na“Root  K'Shoot K* Root P Shoot P root Cl Shoot  CI Root
S.0. V. df weight weight
Genotype 4 0.25™ 2,72 1.71™ 3.56* 3.11* 20.00** 0.97™ 3.76** 89.05** 6.19**
Salinity 5 40.58** 38.41** 176.53**  347.9** 72.45%* 70.76** 39.83** 8.20**  345.94** 61.40**
Genotype x Salinity 20 0.27™ 0.36™ 0.99™ 1.04™ 1.25™ 0.69™ 1.07™ 7.23™ 6.24** 0.89™
*and ** : Significant at the 5% and 1% probability levels, respectively. % rEx
. ns
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Table 2. Dry weight (g) of shoot and root in wheat genotypes grown in media with

different salinity concentration for 27 days

ke LI sl kls
b 5 NaCl concentration (mM) oS0l
Genotypes 0 25 50 75 100 150 Means
e 03 Opata/Bow 0.29 0.28 0.28 0.22 0.21 0.18 0.24b
sl i Pgo/Seri 0.32 0.33 0.29 0.22 0.19 0.16 0.25b
Zagros 0.33 0.32 0.31 0.25 0.21 0.18 0.26ab
Shoot dry Tajan 0.33 0.31 0.29 0.25 0.22 0.18 0.26ab
weight (g) Rayon 0.36 0.34 0.32 0.26 0.23 0.17 0.28a
Mean 0.32a 0.31ab 0.29b 0.24c 0.21d 0.17e
e 055 Opata/Bow 0.09 0.09 0.08 0.07 0.05 0.04 0.07a
4%, Pgo/Seri 0.08 0.09 0.07 0.07 0.06 0.04 0.07a
Zagros 0.08 0.08 0.07 0.07 0.06 0.04 0.06a
Root dry Tajan 0.09 0.09 0.08 0.06 0.06 0.04 0.07a
weight (g) Rayon 0.09 0.08 0.08 0.06 0.05 0.04 0.06a
Means 0.08a 0.08ab 0.07b 0.06¢ 0.05d 0.04e

A Sl me s LSD 53T L 70 Jlezs| o 53 wlie By )l sk
Means followed by the same letters are not significantly different at the 5% level of probability using LSD.

aloen (Lo b 511E (slad e 53 Bl iy oS Glac s 5 JS eSKas 055 J2alS A3 Y s
O g0 e i) daldr ) o 65 55
Table 3. Reduction percentage of total dry weight of wheat genotypes grown in media with different salinity

concentration in compared to control (0 mM NacCl)

55 oo S sl bl
Genotypes NaCl concentration (mM)
25 50 75 100 150 Means
Opata/Bow 2.6 5.3 23.7 31.6 421 18.4
Pgo/Seri 5.0* 10.0 30.0 40.0 50.0 225
Zagros 24 7.3 22.0 34.1 46.3 22.0
Tajan 4.8 11.9 26.2 333 47.6 214
Rayon 6.7 11.1 28.9 37.8 53.3 24.4

as e LIS ks 4 S |y St 055 ol ) Ao ys Hldae ot ¥
*: Indicates increment percentage of total dry weight in compared to control.
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Fig. 1. Concentration of Na* in shoots and roots of 5 genotypes of wheat

Means followed by the same letters are not significantly different at the 5% probability level using LSD
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Fig. 2. Concentration of K* in shoots and roots of 5 genotypes of wheat
Means followed by the same letters are not significantly different at the 5% probability level using LSD
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Fig. 3. Concentration of CI" in shoots and roots of 5 genotypes of wheat
Means followed by the same letters are not significantly different at the 5% probability level using LSD
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Table 4. Results of statistic analysis of ion concentration in shoot and root between genotypes and salinity levels

ke ST ekl
NaCl concentration (mM)

Mineral 0 25 50 75 100 150
Shoot Na* 2.51a 16.85b 18.38b 21.72¢ 25.05d 26.95a
Root Na* 5.71a 42.45b 48.09c 59.94d 64.41e 80.52a
Shoot K* 68.75a 58.48b 53.62¢ 44.17d 37.68e 33.36e
Root K* 58.35a 49.43b 46.87b 41.74c 35.66d 24.58e
Shoot P 3.55a 2.92b 2.82b 2.60c 2.52¢ 2.29d
Root P 2.09a 2.12a 2.11a 2.03a 2.09a 1.80b
Shoot CI 14.65a 26.94b 35.45¢ 40.65d 55.30b 60.50a
Root CI’ 12.76a 21.51b 26.47¢ 31.67d 36.16b 41.59a
Genotypes [

Mineral Opata/Bow Pgo/Seri Zagros Tajan Rayon
Shoot Na* 18.56ab 17.27b 19.37a 18.92ab 18.77ab
Root Na* 46.39b 51.05a 50.11a 50.58a 52.80a
Shoot K* 49.79abc 52.61a 47.09bc 46.53¢c 50.34ab
Root K* 42.70b 47.32a 36.29d 38.09¢ 49.46a
Shoot P 2.88a 2.80a 2.72a 2.73a 2.78a
Root P 2.12a 2.08a 1.92a 2.02ab 2.06b
Shoot CI’ 41.75b 30.13e 38.80c 35.06d 48.84a
Root CI’ 29.54ab 26.39bc 24.62c 28.75ab 32.50a

1 3 e D5l LD 0505T L 70 Jla pedan 53 sy o s sl s (sl (sla S0k
Means within rows followed by the same letters are not significantly different at the 5% level probability

using LSD.
Ls\j-’k_s'j-"g_g.‘.b‘js %ﬁjw\b)b@&\.sd)}_& @uw‘w‘eaﬁwb\)ubb r.l-l.w Qx
)sjzi_ﬁéugiiujT Byl Had gla ey s S bl 549 L Opta/Bow 5 55 45 das o OLES
125


https://dor.isc.ac/dor/20.1001.1.15625540.1383.6.2.2.9
https://agrobreedjournal.ir/article-1-351-fa.html

[ Downloaded from agrobreedjournal .ir on 2025-11-05 ]

[ DOR: 20.1001.1.15625540.1383.6.2.2.9 ]

e S35 Ly Ly 5sh i sy

References
V- (O (555U psle dlomn (5558 A5 4 S plS 055 55 (SO 50 5 (Sla S5 APVE ST s
YY)
M.w(,u?(u,\ aior) 5 alsn SLaplhl 53 OIS meas 5 (505 IV sl s 50 ( S
AR Bl o5 sle dloms 5555 4 ol

Abdolzadeh, A., S. Kazuto and K.Chiba. 1998. Effect of salinity on growth and ion content in Lolium
multiflorum, L. perenne and Festuca arundinacea. J. Jap. Soc. Reveget. Tech., 23 (3): 161-1609.

Allen, G. J., R. G. Wyn Jones and R. A. Leigh. 1995. Sodium trransport measured in plasma membrane vesicles
isolated from wheat genotypes with differing K*/Na* discrimination traits. Plant Cell and Environment, 18:
105-115.

Greenwey, H. and R. Munns. 1980. Mechanism of salt tolerance in nonhalophytes. Ann.Rev. Plant Physiol., 31:
149-190.

Kingsbury, R. W. 1986. Salt sensitivity in wheat. Plant Physiol. 80: 651- 654.

Kingsbury, R. W., E. Epstein and R. W. Pearey. 1984. Physiological responses to salinity in selected lines of
wheat. Plant Physiol., 74: 417-423.

Lacan, D. and M. Durand. 1996. Na'-K" exchange at the xylem /symplast boundary. Plant Physiol., 110:
705-711.

Manchandar H. R., S. K. Sharma, D. K. Sharma, and D. K. Bhandari. 1982. Response of barley and wheat to
phosphorus in the presence of chloride and sulphate salinity. Plant and Soil, 66: 233-241.

Marschner, H. 1986. Mineral nutrition of higher plants. Academic Press London.

Martin, P. K. and R. M. D. Koebner. 1995. Sodium and chloride ions contribute synergistically to salt toxicity in
wheat. Biologia Plantarum, 37 (2): 265-274.

Mass, E. V. and J. A. Poss. 1989. Salt sensitivity of wheat at various growth stages. Irrig. Sci., 10: 29-40.

Pessaraki, M., T. C. Tucker and K. Nakabaayshi. 1991. Growth response of barley and wheat to salt stress. J.
of Plant Nut., 14 (4): 331-340.

Stas, M., F. J. M. Maathuis, J. T. M. Elzenga, J. M. Cverbeek and H. B. A. Prins. 1991. Na*/H" antiport activity

in tonoplast from roots of the salt-sensitive Plontago media. Physiolgia Plantarum, 82: 179-184.

126


https://dor.isc.ac/dor/20.1001.1.15625540.1383.6.2.2.9
https://agrobreedjournal.ir/article-1-351-fa.html

[ Downloaded from agrobreedjournal .ir on 2025-11-05 ]

[ DOR: 20.1001.1.15625540.1383.6.2.2.9 ]

VWWAY Ol ¥ o,les gr.:...: RIS c”[_}‘_ﬂ‘ LSQ‘JJ ?jl; s’

Study of salinity effect on growth and accumulation ions in promissing wheat
(Triticum aestivum ) genotypes

A. Abdolzadeh' and N. Saffarie?

ABSTRACT

In order to evaluate the tolerance level and identification of tolerance mechanism to salinity, response of five
genotypes of wheat (Zagros, Tajan, Opata/Bow, Pgo/Seri and Rayon ) to six salt treatments including 0, 25, 50,
75, 100 and 150 mM NaCl was studied in hydroponic culture in growth chamber under control condition.
Pgo/Seri and Opata/Bow in comparison to the other genotypes, showed less reduction in growth under salinity.
Pgo/Seri inhibited high Na" accumulation in shoots and absorbed less CI". Opata/Bow accumulated high Na* and
CI" in shoots and roots which probably were compartmented these toxic ions in the vacuole or apoplast to result
a better osmotic adjustment and less toxicity of the ions. Tajan, Zagros and Rayon also accumulated high level
of Na" and CI" that increased toxic effect of the ions. Results also indicated that Opata/Bow, in spite of high Na*
and CI" accumulation, had higher salt tolerance in comparison to the other genotypes. Further field experiments
are necessary for confirmation and application of the result.

Keywords: Salt tolerance, Wheat, lon accumulation, Toxicity, Osmotic adjustment.
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