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ABSTRACT

Regulation of ionic homeostasis in plant cells is one of the important aspects in salt tolerance. In this study, the
effect of 200 mM salinity stress after 1, 10 and 20 days of stress on some morphological characteristics,
elements concentration and expression of some genes involved in salt tolerance of bread wheat genotypes,
including lines 7 and 8 (salt-tolerant), line 16 (salt-sensitive) and Sistan cultivar (native tolerant cultivar) were
studied factorially in a Completely Randomized Design (CRD) with three replications. The results showed that
salinity stress reduced shoot biomass in all tolerant and sensitive lines with the lowest reduction in line 7. Under
salt stress conditions, Na* content had an increasing trend in all lines and K* content had a decreasing trend.
The lowest increase of Na*, and the lowest decrease of K* and K*/Na* ratio was observed in line 7. Under salt
stress conditions, the highest expression of SOS1, SOS2 and SOS3 genes was observed in line 7 and the lowest
expression was observed in lines 16 and 8. The results of this study suggest that line 7 had a higher degree of
tolerance and can be considered in breeding programs as well as for additional studies in saline areas.
Keywords: K*, Na*, real time PCR, salt tolerance, wheat.
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Table 1. Genotypes of wheat used in this study

Pedigree Genotype NO
Sistan MS-97-2 -
Sakha & Darab # 2//1-66-22/3/Berkut MS-97-7 7
Sakha & Darab # 2//1-66-22/5/Seri*3//RL6010/4*Y R/3/Pastor/4/Bav92 MS-97-8 8
S-95-16 MS-97-16 16

Sogidpadd olSiws 3l KT g Na© clale (6,505l

.(Zeeshan et al., 2020) o.& oolazul
&l bl Jomly 30 51 eolaiw! L RNA 7]zl
RevertAid™ First Strand ¢S ;I ¢cDNA ceLlo
oobely g jlise,d oS5 .5 cDNA Synthesis K1622
RNA clale ol colaswl owijle o8 08 Josdlygiws
5 9 2lyosl oiws 3l eolaiwl b ozl mewl 2 5l e
U5 ke 5 i eyl YA 5 P+ 5o Jsb
5 A Al il S 3 055 Sen s 2 RNA
bl DNase | o3 351 b oozl 3wl RNA o al> o
P 9,5 90w jlod jle B ES 05 soleiin P9,
DNase I o 351 (U) ol s ¢80 yidg,See o RNA
L 3 bglse RNase inhibitor o 31 (U) a>lg Vo g
oy s Sen 1+ 4 Jsloxa > DEPC T 0538
ol 3 sl a0 YV les o daado Ve Soe 4y g ul
ogs 4 EDTA sy See Sy G i35 )18
ol a0 F0 slos ;o adBo Vo Do 4y g ol adlS]
ol 3 le ax 0 -Ar o g Wal ooy I3 ol S
il s 5o iy EDNA Colos jglais 4y wiul (g)loaSs
S5l 55l S5 L DNase L oo les RNA

Josl S Solr 5 05, Jlog lalys Bis ol
dslome Jlosd (B yme )0 s 4 blS (2 SLSU
a5 2l L sslel sl gy aiz 0 and s I8 S
55 55 Vyoaha D b S oS Sl (gyime
Ol oad gt 9> U g, Che Soe 4 e
- o0 Lol a5 e aaS LT gLl cog e y0dl
S5 ol 5l Olabol (6l 090 (8l5 Syl ool
Gyl 1o eolatwl SIS 5 5l BlalE 51 Ol 29,5 5
-0l o S sldloglac EC (LSS 59, 4w 2 500
Sleasz) B O (S Sl colan ol a4 ool slo

A oo (6 S0l o lals
slagle; » 6yps o5 Jlasl 5 GraleT szt 51
S Wged 5050 LS 25 Jloel 5l abogy e
55 ot 5 KN polie (s oSesladl g o5 2l
J51s 0 ladiges .o ags SOS3 4 SOS2 SOS1 slo
ALolodl; oo (5555 5 S 53 5 ot 5 0 osd
GrSoslailasas Jaus ol 5 cile a0 -Ae )58 4
S (50,8 S iy e (2LS slaaiged ;o yolie
!y (Zeeshan et al., 2020) ol plxl HCI L oS 5 4



Yv4q VFY ey oF 5,Leds DY 5,90 oyl ! ol)5 LS pole

a0 FY loo o el SO Sae 4y 0 S bglse
Sl e (6l e 0D ol 13 015 le
az 0 Ve gloo jo agdo Ve Doe @ bogd (ST
yokae 4 CDNA oLl a8 5 13015 Lo
Jio ol 5 il a0 Ve )0 3 4 ladiged ()l
2 05 5l ool LEDNA cslu 5l bl sl
oSl CDNA (59, 5l po y (slo sy 25Ty (ST
Primer3 01 asby b bS5kl >1b os pll
plesl  (http://bicinfo.ut.ee/primer3-0.4.0/primer3/)

oz 5 sk (g VAYS) (JyasSy )
sail, yids S V) & DEPC LT 5l oslitnl b Jsloes
a0 Ve glod jo da By mi Do 4y bl ol ol
delol 3308 3 p 2 (595 e 9 2855 513015 (il
eS16s g See 99 9 STy L g S Sz
5 JsessSee Vo cale b (ANTPs) clawdsigalsss
g aslsl Lo a4 RNase inhibitor o 5l aslg Y-
b osilis, y2Jg See V4 4 DEPC LT L Jsloo ao>
a0 YV glos jo aado b o 4 bogd
) axlg Yoo ol 5l am adad eols 1,8 o5 Sl

o 9099380 Jgle ol 45 Revert Aid M-Mulv o, 551

5ol js cadeslind sla Sl claseio Y oo
Table 2. Property of primers used in this study.

PCR Product size

Accession no Gene Sequence (5-3") Tm (C) (bp)
CGGTAGGAGAAGATGACGAC

AY326952.3 SOs1 GAGGGTGGATTGAACGAAAG 60 106
GCTTGAAGAAAGTGAGTCTCG

JQ066737.1 S082 GCTACATAGTTCGGAGTTCCACA 60 113
CGCCTGAATCGGACAAGACC

JF263455.1 SOS3 CGAGGAGTGCCACCACCATC 60 105

ABLE19911 Aot GTGTACCCTCAGAGGAATAAGG 5 15

GTACCACACAATGTCGCTTAGG
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Table 3. Analysis of variance in wheat genotypes under salt stress conditions

S.0.V df Shoot dry weight Na* K* K*/Na*
Genotype 3 0.079™ 30.153™ 99.233™ 15.882™
Salt 3 10513™ 104412™ 201935™ 235.704™
Salt<Genotype 9 0.055" 4171" 7391 2077
Residual 32 0019 0173 1377 0.387
C.V. (%) 1265 656 458 10.82
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s *and **: non-significant difference and significant differences at 5 and 1% probability levels, respectively.
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Figure 3. Pattern of change in ratio of K * to Na * shoots of wheat genotypes after one, 10 and 20 days of

salinity stress of 200 mM. Columns with at least one letter in common did not have a statistically significant
difference based on the Duncan test at 5%.
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Table 4. Analysis of variance expresses the effect of salinity stress some genes of salinity stress pathway in
different wheat genotypes at different times.

Mean Squares

S.0.vV df SOS1 SOS2 SOS3
Genotype 3 7.551™ 4.540™ 10.021™
Salt 2 69.319™ 30.122™ 9.705™
Salt x Genotype 6 2.839™ 2.029™ 5.776™
Residual 24 0.072 0.112 0.094
C.V. (%) 7.46 11.82 28.67

**: Significantly difference at 1 % probability levels
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Figure 4. Pattern of changes of SOS1, SOS2, and SOS3 genes expression in wheat genotypes after one and 10

days of 200 mM salinity. Columns with at least one letter in common did not have a statistically significant

difference based on the Duncan test at 5%.
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