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The study of salt tolerance of Iranian barley (Hordeum vulgare L.) genotypesin seedling growth stages
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Abstract

This study was carried out in factorial experimdasign on the basis of completely randomized deisigh
replications. Salinity treatments involved in 5dés: S=control, $=37/5, $=75, $=150, $=225 mmol/l from calcium
chloride and sodium chloride with 2:1 ratio (Ca:Nad other factors were 4 barley genotypes. Theceffof salinity
treatments were studied by sampling on dry weighshmot, dry weight of roots, shoot length, lea¢amand fresh
weight of root and shoot. There were significarifedences among genotypexstress interaction foctallacters. The
results showed that leaf area, dry weight of shdot,weight of root, shoot length, fresh weightstéam and fresh
weight of root decreased in all barley varietiethimcreasing in salt level. However SINA and GORGA varieties in

all levels of salinity have the highest tolerantalbsalinity levels and ZAR and TORSH were thedst tolerance.
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1. Introduction

Salinity is a serious problem affecting one thifdhe irrigation land (Mass and Hoffman, 1977.) dinating
the yield potential of modern cultivars. It has bestimated that salts affected nearly 950 milkieit land in the world
(Babu, et al. 2007). The salts accumulating in ¢od profile are soils, and seasonal variation @nfall. Salt
concentration mainly chlorides, sulfates, bicarbtesaborates, and the insoils may vary greatly wibrizontal or

vertical most dominating salt in the soil profidaCl (Richards, 1954; Jeschenke, 1984).

* Corresponding authof Haberlgmeden sorumlu yazar: mohsale@gmail.com

© 2008All rights reserved Tum haklari saklidir biodicon. 11-1108



54 Biological Diversity and Conservation +2 (2008)

Stress salinity affects nutrient uptake (Dua, 1998) metabolic activities in plant (Singh and Haq2@07).
However, the magnitude of the effect of salinityied with the plant, species type and level ofrégli(Bishnoi, et al
1987). Even individual lines also differ at diffategrowth and ontogenetic stages in salt toleraviueh provide scope

for selection of genotypes for salt tolerance (Askand Mcneilly 1992; Kingsburg and Epstein 1984).

Germination and seedling growth under saline enwrent are the screening criteria which are widslgduto
select the salt tolerance genotype (Ashraf et @901 Khan and Naqvi 1993). As for better croppinghkst plant
population is required, which is only possible éed germination is satisfactory under saline camtbt(Naseer et al,

2007).

Ahmad et al, (2003), reported that increase in o&tgodium chloride and sodium sulfate resultedicgidn in
number of tillers, length of spike, number of sjite per spike, biomass per plant and grain yieldgtant. They also,
found that the sodium chloride resulted in gred@mnage to all cultivars than sodium sulfate. Ireotstudy Naseer et
al, (2007), reported that in barley varieties, gaation percentage, root and shoot length, anchfeasl dry weights
decreased with increasing in salt level. Babu g{2007), reported that the callus growth decreasitld increasing

NaCl concentration in the medium.

Development of new plant genotypes that are shdtant is a high-priority research area (Colmer andl,
2006). Salt tolerance is, however, a complex trait andeciéfd by large number of mechanisms. Therefore,
identification of a single criterion for ranking metypes for their tolerance to salt stress is \diffjcult (Ashraf and
Haris, 2004). Thus, by manipulating the heritaldeiation present in the germplasm, we can deveddipestolerant
cultivars through breeding technique, but it isumbersome and time-consuming process. The presesastigation

was to determine the salt tolerance potential delgavarieties at germination and early seedlingndh stages.

2. Materials and methods

This experiment was conducted factorial experingesign on the basis of completely randomized desitn
three replications in Agronomy Department, Facuify Agriculture, Azad University of Miyaneh, Irann Ithis
experiment four levels of NaCl salty(S control, $ = 37.5, $= 75, $ =150 and $= 225 m mol\ I) and four barley
genotypes (ZAR, SINA, GORGAN4 and TORSH) that pded by seed and plant Improvement Institute, Kheag,

were used.
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The seeds were planted in plastic vases contehtagiticultural-perlite (< 2 mm diameter) and irtigg with
% Hoagland (Hoagland and Arnon, 1938.) solutiortee €ffects for salinity treatments were studiedshynpling on

leaf area, dry weight of shoot, dry weight of ragitpot length, fresh weight of steam and fresh htedf root.

Data were statistically analyzed using analysis vafiance (ANOVA) using the MSTATC program.
Probabilities of significance among treatment ameraction and LSDs (P 0.05) were used to compaanmwithin

and among treatments and designed diagram by Eaftelare.

3. Reaults

Analysis of data presented in Table 1. showed ghHtstress had adverse effect on seedling grofviardey.
There were significant differences between alltdran barley genotypes. Also, there were significdifferences

amongst the genotypexstress interaction for alladtars.

Table 1. Analysis of variance summaries (mean sg)af data for seedling growth of barley under siaéss.

Dry
SOV DF. Fresh weight of Fresh weight of  weight Dry weight of Shoot Leaf area
root shoot shoot length
of root
Varieties 3 1.947* 4.225** 0.033** 0.229** 7.414**  392.659**
Treatments 4 54.624** 298.487* 1.039%* 3.423** 58%8* 31835.437**
V xT 12 0.579** 11.414* 0.018** 0.199** 1.946** 18.775**
Error 68 0.065 0.18 0.003 0.021 0.294 21.481
% C.V 13.37 9.05 12.98 16.14 7.73 7.61

* and ** : Significant at the 5% and 1% levels gbpability, respectively.

Leaf area decreased with increasing in salt conagon in all barley varieties (Fig.1). The maximisaf area
was recorded under (non-salinized) control and rmimn at highest salinity level. However, maximumf laeea was
recorded in SINA and GORGAN 4 at all salinity lesxeRlso, minimum leaf area was recorded in ZAR a@RSH

varieties.
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Figl. Leaf area of 4 barley varieaties growen usdérstress
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Fig2. Shoot length of 4 barley varieaties groweateursalt stress

Highest shoot length were observed in control (salinized) treatment as compared to salinized rtreat

(Fig 2). However SINA and GORGAN4 genotypes haaificantly greater shoot length under all levelssaft stress.

The reduction in shoot length is due to excessbeimulation of salts in the cell wall elasticityurkher, secondary cell

appears sooner and wall becomes rigid as a consegtlee turgor pressure efficiency in cell enlargetrdecreases.

These processes may cause the shoot to remain (rslain et al, 1993). These findings are parabfidhiose of Larik

and AL-Saheal (1986).
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Fig 3.Dry weight of shoot of 4 barley varieatieswgen under satt stress
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Dry weight of root in 4 barley varieatie®wen under salt stress

Comparison of dry weight of root and shoot undeiouss stress situations is obviously essentialiing their

physiological potentiality as well as to study tle&asons for their better yield owing to toleran&kso, selection of

genotypes with height dry weight of root and sheas the important objective among the breedeferimprovement
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of yield and other traits in a breeding programsthie present study dry weight of root and shoot&u almost similar
pattern reduction under NacCl levels (Fig 3, Figad)l SINA and GORGAN 4 genotypes were screened utifferent

saline stress. In this case, varieties also shaigrdficant difference in shoot dry weight as irtrary weight (Table
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Fig 6. fresh weight of root in 4 barley varieatigswen under salt stres:

Fig 5. fresh weight of steam in 4 barley varieagiesven under salt
stress

Fresh weight of root and shoot of four varietiesrdased significantly under salt stress (Fig 5@nd/arieties
differed significantly in case of root and shoadh weight. Maximum fresh weights recorded in Sl GORGAN
4. Our results showed that under salt stress, fresghts of root and shoot decreased. This redudtioveights with
increasing salinity may be due to limited supplynadtabolites to young growing tissues, becausehmbtaproduction
is significantly perturbed at high salt stressh&itdue to the low water uptake or toxic effectNafCl (Waisel, 1972).
Decreased of fresh weight of root and shoot ofdyavhrieties were increased with in salt level regabby Naseer et al
(2007).

Total, results of this study indicate that albtisedecreased in response to salinity in all f@ultely varieties.
These results are close conformity with the eafifelings of Ashraf et al. (1990), Kingsburg et@984), and Ahmad
et al. (2003). In which they reported that incregsalinity decreased all seedling growth on igkam, wheat and
barley. Also, we showed that SINA and GORGAN 4 etes in all levels of salinity have the highedétance and
ZAR and TORSH were the lowest tolerance in all Iewaf salinity.

4. Conclusions

Based on the present results, there were signifatifierences amongst the genotypexstress interadtir all
characters. Dry weight of shoot, dry weight of roshoot length, fresh weight of steam and freshghtedf root
decreased in all barley varieties with increaseaiih level. Varieties of SINA and GORGAN showedtéetesponse at

all salinity levels.
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