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Abstract
Objective

Salinity stress is one of the most important environmental stresses that significantly
has negative effects on plant growth and crop production all over the world. Among cereal crops,
barley (Hordeum vulgar L.) is the most tolerate cereal to abiotic stresses, especially to salinity
stress. In the present study, to evaluate the molecular response of some promising genotypes of
barley to salinity stress, the expression patterns of APX, GPX, SOD, Rbohfl, and Rbohf2 genes
were assessed under two control and salt stress conditions.

Materials and methods

In this study, the effect of salt treatment (200 mM NacCl) on relative expression patterns of APX,
GPX, SOD, Rbhohfl, and Rbohf2 genes in a set of six promising genotypes of barley along with a
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local cultivar as the reference genotype (cv. Mehr) was evaluated. The experiment was conducted

in a randomized complete block design in two environments (normal and saline stress) under

controlled glasshouse conditions using a hydroponic system. After seedling establishment and
applying stress treatment (21-days), plants were subjected to sampling and the relative expression

for targeted genes was estimated as proposed by Pfaffl (2001).

Results

According to the results, a significant difference was observed between control and salt

treatments, as well as, among tested barley genotype in terms of all investigated genes. Salt

treatment significantly increased expression of Rbohfl, APX, GPX, Rbohf2, and SOD by 6.80,

451, 4.26, 2.76, and 2.72-fold compared to control treatment, respectively. A comparison of the

expression patterns of studied genes revealed that promising genotypes G6 and G7 showed better

tolerance against oxidative stress induced by salt treatment and revealed an acceptable tolerance
to salinity stress.

Conclusions

Our results revealed that the genotypes G6 and G7 due to their genetic background have a high

potential to the regulation of their antioxidant system. Hence, these genotypes can be used as ideal

candidates for supplementary studies and even participate in adaptability and stability trials to
release as commercial cultivars tolerant to salt stress.
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Table 1. List of the studied barley genotypes in the present work

No. Pedigree

Mehr (local check)
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Table 2. The sequence of primers for used genes in the present study

Gene Sequence (5° — 3) Reference
Forward CTGGCACCAATGATGAGATAG )

GPX Ansari et al. (2017)
Reverse CCTTTGCTAGACTTCAGGAAC

APX Forward CCAGCACCAACAAGTGATAC Nasirzadeh et al.
Reverse CCAGCACCAACAAGTGATAC (2020)
Forward CCATCCAGTTCGTCCAAGAT ]

SOD Ansari et al. (2017)

Reverse GTATCGCCAAGAGCATGGAT

Forward TTACAACATGGACCTGCGTCCCTACA .
Rbohfl Lightfoot et al. (2008)

Reverse TGCCTTGGTCAGACACTCAGCTGCAT

Forward TATGCGGAGTCCCGCAGAAAGATG .
Rbohf2 Lightfoot et al. (2008)

Reverse TGTACTGTACTCCCCCTGCCTGTGT

. Forward AGTGTCCTGTCCACCCACTC i
a-tubulin Qiu et al. (2011)
Reverse ~ ATTCAGAGCACCGTCAAACC

O

Agricultural Biotechnology Journal;  Print ISSN: 2228-6705,  Electronic ISSN: 2228-6500



B L R L R R L R

V€Y cdb&o&g N>

L O L e . R R R R R R R S

S g b

APX GPX dhoj )’I e pr e uL“ Ql)},o )'I Jwb dlmoab udl,g)lg & 30 )’\ ool Cowd 4 E.sl.u u»l.wl »
P ime BMB (g0 5 5 (a5 pae Hlawd (yo 04 (wyp sloyf (ooled )l jlAS asuie RDONF2 4 Rbohfl SOD
A impn il 2929 s 4l s ol i 5l g2 (isuanel Glacaig) om b ime ML (il 0gMe 31> 292
ool Cusd 2 gl @ly 5 (¥ Jgaz) 091 o sine RDONFZ 3oy o3 S el 5o 51 ol ol (L i 5 e Jalize
P gl oUlg samd lis 365 45 039 b 5l glite Sl 5T (slapianw Has 5l odd Ly p lbiuiss; 45 amd o olis
IS ol oS wyp b til oo cloalS als o )3 (9 a5 dhawlgs oad dlog) gliws] (i ite @l il ials
JSK5) ol o s pas jlewd b duslie o by 51 SO ya Cudigy) gdaw inl Bl o (gy5 Jlael a5 0d asuie byj
Aazami et al. 2021 <Ahmadi et al. 2020) c.usls célls ldixe plo lowgs odd (5155 zols b aabdl, oyl a5 ()
.(Ouertani et al. 2022
8 (235 BB Lo Gl Ol iyl 42529 - g

Table 3. Analysis of variance (ANOVA) of the relative expression of investigated genes
SOV df

GPX APX SOD Rbohfl  Rbohf2

Sl ge 33l 4y
Treatment (55 Jlos 1 14352" 325.65™ 26.64™ 297.81° 52.15"
Replication / T 1,55 /)ls 4 7.33 1.76 028 1509 297
Genotype <.s5 6 18.35™  40.23™ 5.63” 149.59" 3.37"
TXG (g les blaeysl 6 17.25™  48.18™ 221" 151.05™ 2.13™
Error s 24 1.19 5.79 038  9.07 0.89

a0y ) 90 Jlaisl Zahaw 45 415 Jxo ¢ yId Jxo € i g 5 NS

ns, * and **: Non-significant and significant at 5% and 1% levels of probability

ol () JS8) A yider il FIVE ()9 i pis o b duglie 13 GPX (5 s ol (e 6398 L5 51 o
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Figure 1. The relative gene expression pattern of studied genes in the control and salinity

stress treatments
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Figure 2. The relative expression of GPX and APX genes in the

investigated genotypes under the control and salinity stress treatments. Different letters on

each column indicate a significant difference at P < 0.01
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Figure 3. The relative expression of SOD gene in the investigated genotypes under the
control and salinity stress treatments. Different letters on each column indicate a significant
difference at P <0.01
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