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Table 1. Mean square analysis of variance of data for measured traits in wheat cultivars under different salinity levels (Experiment 1and 2)

Sl (eSke
Mean squares

£93 ShalodT

Experiment 2

Jol a3l

Experiment 1

ol Ay S g o My S g . ., s Source of variation
oymieVA-TA G A-VA S35 o S Ol3n a3 b Il S R S e
root Na  Relative Growth Rate Relative Growth Rate Na transport rate Shoot/Root Rate lﬁNa tfatio
(18-28 days) (8-18 days)
703693 0.006™ 0.013™ 74" 0.882" 0.003™ 17.6 . g
Salinity
793™ 0.0003™ 0.0008™ 1.19™ 0.045™ 0.0001™ 19.1 . 2
Cultivar
1077™ 0.0003"™ 0.0003" 0.355" 0.093" 0.0001"™ 0.593" . it
Salinity x Cultivar
617 0.0002 0.0003 0.046 0.058 0.0002 0.29 e
Error
(Ao y3) Ol s 0
7.9 7.4 9.3 11.6 8.9 7.8
C.V. (%)

ns: non-significant, **,* :significant at 1 and 5% probability level respectively.
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Table 2. Mean comparison of wheat cultivars under different salinity levels (Experiment land 2)
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r(;())tﬁl"\l a Relative Growth Rate Relative Growth Rate it sri 0’;5 oot ’ Relative Growth Sal K/ﬁa raﬁ?w > Tre;tr“nent
(18-28 days) (8-18 days) Rate
- - - 3.01° 0.21% 6.2° 0
509° 0.21° 0.21% 2.71° 0.19° 4.2° 50 GY 5o o) (6555
113° 0.17° 0.15° 2797 0.18" 3.6° 100  salinity (mM)
- - - 2.26 0.16 3.0 150
307° 0.19° 0.18% 2.69° 0.19° 5.4° 25 )
303? 0.18° 0.17° 2.76 0.18° 4.4° Sl ) 2
Cultivar
324° 0.19% 0.19% 2.63% 0.18% 2.9° o

Means values within a column followed by the same letter are not significantly different (p=0.05) according to the LSD test.
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Figure 1. Effect of salinity on concentration of Na" and K* in 3" leaf of wheat cultivars after 14 d of salt treatment (experiment 1). Bars show the standard error
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Figure 2. Effect of salinity on shoot dry weight, root Na" and root dry weight of wheat cultivars after 14 d of salt treatment (experiment 1). Bars show the standard error
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Figure 3. Effect of salinity on Na* transport rate from roots to shoots of wheat cultivars after 14 d of
salt treatment (experiment 1)
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Abstract
Background and Objectives
Two main mechanisms for salt tolerance in plants are low rate of salt transport to shoots and
tolerance of high leaf salt concentrations by sequestration of Na* within cells vacuoles. Recently
research for genetic variation in Na® accumulation within bread wheat has revealed large
variation in leaf Na" concentration. The control of Na" accumulation in leaf is an important
physiological process conferring salt tolerance to wheat. Many studies have shown that low
sodium concentration in leaves correlate with salt tolerance. Sodium concentration in leaves may
be influenced by sodium uptake by roots and transport from root to shoot.
Materials and Methods
In order to understand the salt tolerance mechanisms and the pattern of Na* accumulation, 3
bread wheat cultivars differing in salt tolerance (Kavir, Mahdavi and Jajan), were evaluated
through two factorial experiments based on completely randomized design in three replications.
Experiment 1 used 3 cultivars (Kavir, Mahdavi and Jajan) with four salt treatments (0, 50, 100
and 150 mM NaCl) and experiment 2 used three cultivars (Kavir, Mahdavi and Jajan) with two
salt treatments (0 and 150 mM NacCl).
Results
Leaf Na" concentration of genotypes was increased in response to increasing salinity after 14
days but Na" concentration was greater in sensitive genotype (Tajan) than tolerant genotypes
(Kavir and Mahdavi). There were no significant differences between genotypes in RGR and
shoot: root ratio. Results showed that the differences between genotypes in Na* transport were
responsible for differences in shoot Na* concentrations. Na* concentration in the root of all
genotypes was the same but salt tolerant genotypes maintained higher K*: Na* ratio in shoot.
Shoot biomass was significantly reduced at 150 mM NacCl, whereas this reduction was almost the
same for all genotypes. Kavir had the highest ability to tolerate high leaf tissue concentrations of
Na" and leaf Na" concentrations were much lower in Mahdavi than two other cultivars.
Discussion
It seems that the major effect of salinity on shoot biomass was due to the osmotic effect of salt,
not due to Na'-specific effects within the plant. Differences in Na* transport rates from roots to
shoots may cause different patterns of sodium accumulation through time. The comparison of
genotypes suggests that at least there are two main mechanisms for salt tolerance in hexaploid
wheat. One is a lower rate of Na* accumulation in shoot and the other is tolerance of tissue to
high concentrations of Na".
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