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Effect of of salinity stress on growth and distributions of tissue-specific ion in
wheat (Triticum aestivum L.) cultivars
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Table 1. Physical and chemical properties of the soil
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Fig. 1. Experimental units (PVC tubes) and depth of soil sampling
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Table 2. Correlation coefficients between ion concentration in root and leaf blade and physiological traits of bread wheat in salt stress treatments (n=24)

3,
No. Plant characteristics and parameters  al$ cls asls 5 Sliv 1 2 3 4 5 6 7 8 9
1 RWC Lo ;')T S gioea 1
2 Stomatal conductance Sl Sala 0.57** 1
3 Leaf area 5 s o 0.68** 0.61** 1
4 RGR e Ly S 0.61 ** 0.66**  -0.52** 1
5 Na- leaf e ckle <070 ** -0.53 ** 0.01ns 0.6 ** 1
6 K* leaf &K el ke 0.7 ** -058**  -045**  -0.68** -0.72** 1
7 Na- root Ay pde chle -0.71% -0.56** - 0.52** 0.67**  0.88**  -0.78** 1
8 K* root iy peely cbale - 0.31%F -0.74** 0.71**  -0.59** -0.71** 0.68** - 0.65** 1
9 Root length 4k Jsb 0.80** -0.71** - 0.74* 0.71** -0.59** -0.71** 0.68** -0.65** 1
2055 685 5 gty Jlatl sha 53 13 gme 5 s dma it o 5 4 57 NS
ns, * ,**: Not significant and significant at 5%, 1%; probability levels, respectively
Y.9


https://dor.isc.ac/dor/20.1001.1.15625540.1395.18.4.3.8
http://agrobreedjournal.ir/article-1-739-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-12-08 ]

[ DOR: 20.1001.1.15625540.1395.18.4.3.8 ]

RGP SER RS FIOTEN

G b 5ol 55 el 5 b L0 s JLS
53,8 oo Sy e lie gl 5L L LaJUK
el 5 el Glal s ol 4 S LT
R A ey O S (oL el Jons
Al S )l e b A

.(Munns and James, 2003)

16 a

14 b

12 A

e & ey Connd
K*/Na*ratio

o N M O ®
P S R

Roshan .z, Bam .,

ﬁ‘_}_a:dnv_;))bgff&ljaj_fnf)(u)bb‘l)
$l4sy Culda el Ol s odalin (U5 ¥Y)
wdHJ)‘J;SSH‘H)JbMubWL;JJJ
)budjﬁh‘ﬁjbﬁ?)w‘ﬁbajv@.bﬁ
oA L sl 53 YL (e, olia L o
5 @il o Slaies plw 530
S o301 3 eslinal U (g el L5 Jras (5l
YU (5555 53 4l A, DLl (glasjy, ulis
L—m‘cu\_ﬁf\_w\c)‘,_.&rf@‘j_.&@w
«> 51 (Rahnama et al., 2010; James et al., 2008)
2y o8 DT alS sl 35 lss b 55
p@j,,gmaﬂumﬁmuwwm};w
MJ(FIowers et al, 2004) C—ul ol sn

L;‘m)j)g"%‘.xh)@.)ﬂwdﬁwuﬁ)b@ﬁ

QWQO;.:&YQWL&;—Q:\JM&\}J
g5 A 35l dlazl s JolasT ol 5o

O Control

m NaCl

cd

Qods a3 Atrak s 51

puS 53,
Wheat cultivars

o3 A5 sl I g i i oS 061 55 &5 gy i 4 elsy gy i 5 S

Fig. 6. Leaf K*/Na* ratio of wheat cultivars 3 weeks after salt stress

AR

S s Jlasl 3l s Slaij s,y Colda slae
Slaay Colda Hls gae il 5 Sl ialS Wy,
aMuﬂMqu&)sdjﬁ)Lg)er)\w
Olsie 4 (514555 Culds (6,8 051l 31V JSK8) us
Sl A oS g2 12 6 S ) oS
James et al., 2008) Sl ol o3lizul p s 53 (a.x:f 53
il L 4SSl 40 a5 L .(Rahnama et al., 2010;
esde DS iy 055 (b 55 0T a5 (558
s (S B e 3 et slaml (6 5b S
S P PRSI SR U S L S PN - Y- 351
Al Hlast s a S (g gdme OT Hldde lag
GLaas 35 (im G b Sl 1455, Culis SRS L
Erosn ) 303,85 68 e 0T by s Sl 5
=k 5l (James et al., 2008) jw g ialS Eel
Sl 5 Gldd g (p S S Tl3 35,5 SralS
235

Colds 2alS Ol op i (658 Jlesl I


https://dor.isc.ac/dor/20.1001.1.15625540.1395.18.4.3.8
http://agrobreedjournal.ir/article-1-739-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-12-08 ]

[ DOR: 20.1001.1.15625540.1395.18.4.3.8 ]

IR0 Ol § (F o jled comilonss Al Mol el ool aloea”

w oW
o a
S o

N

a1

o
o

bc

@ gy coln
N
o
o

Stomatalconductance (mmolm2.s1)

= =
o ul
S o

a
o

o

Roshan .z, Bam
puS pl3)l
Wheat cultivars

O Control
a mNacl
dc
de
f
Qods s Atrak s 51

L;,,:u:sJw\jtmmwfﬁfu)\)wwwqm—vp

Fig. 7. Stomatal conductance of wheat cultivars 3 weeks after salt stress

dald e G d o 3 WY 3 7/Y 5 5 A
s 2T Slyomn 28 Ol o ey LB Al
&,ﬂj(u,axa/«)w.\ﬁwwgwagﬂ
.\.augw(wjax‘/?)ﬁ‘jwvsuaumf
dglin 53 5 2l L b glin 53 0 35 b odalie
3m i 2T M b sl cals L
A JS2)
s )b Ll s 5 e ks 0B
sl oS lsn sloaphst O (gl pmome (s
&) sa L;bl.sd_‘p;:nru)l).\_&ov\.al_.’u Ty
A_Szﬁwl_“}(au)!gcﬂ:_mj;gj\ﬂ_g&_.dg-\'
53 0LalS ;5 4S8ty e i 4 .(Chen et al., 2005)

@)bjaa‘atjdw\ﬁm’a%%céjﬁuéﬂ

90 - b
80 |
70 -
60 |
50 |
40 |
30 |
20
10 -

o o (gime

Relative water content (%)

Roshan s, Bam .

§ 5P 58 et odad Ol i (1= =+ /OF™)
5 1 s Bl Sl Bl Sen g Sl
S Lal el 3L (slaiy Sulda b j g JhalS
L)l ol cde a5 sl (fdy) dal b
Q)L&S@J&@Mlﬁw@dl.w!x:ﬁj
()b\&qﬁ)éﬁ).b}.&bbﬁ‘d)ﬂ@)b\iugﬁ
pLs,l 5385 457 4 S scalie Rivelli et al., 2002)
;_m;u,s,uﬁ;),\_uu;uziuﬂai“;r,uf
O s (Ll 035 Hl 3 e L IS Y ge s VO
L};ﬂl—;kﬂ.&)b@ﬁbb}i&)) slassy Colaa
Sl )3 p)95 oo s 0355 50 L dmglie 3 e
W23k Al i e YL
P aen 5 i DT 5 1 6055 5
ww}‘}w(.u,\,goml}f,;ﬁ;)juur,uf

a a O Control
b =mNacl

Qods a3 Atrak s 51

Wheat cultivars
6,ﬁjddw\j\mm«wfxfcléjlpéfj&ﬁngé\}:,w-AJg

Fig. 8. Leaf relative water content of wheat cultivars 3 weeks after salt stress


https://dor.isc.ac/dor/20.1001.1.15625540.1395.18.4.3.8
http://agrobreedjournal.ir/article-1-739-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-12-08 ]

[ DOR: 20.1001.1.15625540.1395.18.4.3.8 ]

Oy @IS ) g sk A A

ol oded 55158 55 0LalE plu 5 s et
o ohelasT oml s 4 £1.(Munns et al., 2010 a)
ngdtﬂmej\Mu,ugjgr,uf(u)l
o) 3 b el odalie (glaa>De b6 Slis o5,
Sl s g9 6y -0 Hlad )3 Guls e oyl
A S

Sos=s ke 5o r.\;f(ﬂs)\wwu) Cs
wwwtﬁ)\)aﬂ\.(&}:sjsbomﬂlf
(=50 03 A Olse o i 3 i Jeste )l 4y
ﬁrJ,)au;.a\ja,_:J,(.\_@ﬁ?)SH\
P (.x_:f P o (4 JS8) s stalin (o33 YA)
&;L&w@u,uﬂﬁwj\j:;&)}scjb
(A USE) Cils 55 (6 ln e

33 (g Ky o Ol jn S s o 5 Lo

o
w
)

o
Y
.

0.15 4

o
[N

] _L.A) Q-A.:).‘a.
Relative growth rate (gr. grl. day?)

o
o
a

o

0.25 - b

Roshan .z, Bam ..

T3l per 5 A5 5 ke S0 s VY

55 J oo 3l ga 21530l el Bl 1530 shome
St ol el ()b A o feste OLS
0 ybon o3 4 ol QLS 0 e T
b 650l e ST Sl (5o Hlass 4z S
Kiasar 352 5 .(Munns et al., 2006) Las o Ol
On 55 o g T Sl ol ina 5
atyy 5 (V") & oS 5 e dew 3Ll
o Ll oo yetld ol aS A e Ol (= -+ /WY )
&S o310l (gl slazel |6 Hlas &S Ol se
sl S ALS sl il T
O3 eslicul 5, 40 (Rivellietal, 2002) s, o5 Jozes
38 g 3 b oSl (San 3,8

O Control

a " NaCl

Qods a3 Atrak s 51

PRCCgPLY]
Wheat cultivars

oz A5 sl I g 42 o S 51 55 i Ay -4 S

Fig. 9. Changes in relative growth rate of wheat cultivars 3 weeks after salt stress

Jomie o o plo Glas 55 53 iy Sl
¢ 3w 1 .(Rahnama et al., 2010) 5,15 55> (.x_;f
o= Sl el B g e Ly S 550
sk Ayl Ol gy 8 s 5LET S
RS T Il 8 55 e Ay S S
(o O il (James et al., 2008) Aol
PUPNT-SCISIN L SICIP PN A VU SR
«(Munns et al., 2006; Husain et al., 2004) 5 4 olS

A5 il ) sb S o S e 3 SSS 2

Yy

s @len slaphll snn g falS ()8 A5 les
dmst 53 g amy s ygb o e 4y olS 555555 b
oMuﬂcdfCu)‘w)égbﬁ&i}aébﬂK
Olaj 5 azey sl dalds Loyl (2 55 &S (g, 5k 4 s
w:i\pl.u),‘(u,lw,;oujwft{QT,,@L
L,ch&a.&&»ﬁﬁjs%j:u&:\dﬁ)@b
(S i dlas!l 3 ey 59, ¥Y Glajadlols s
)Lﬁwfjbdijwcl.;)\jsdm%
St LS a3 SLIF S ealie (S


https://dor.isc.ac/dor/20.1001.1.15625540.1395.18.4.3.8
http://agrobreedjournal.ir/article-1-739-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-12-08 ]

[ DOR: 20.1001.1.15625540.1395.18.4.3.8 ]

IR0 Ol § (F o jled comilonss Al Mol el ool aloea”

(El-Hendawy et al., 2005) 5 = o )5 4 wlu
5l pLB) 8 b s e gl
S das e Ol (Ve JSKE) dals b dslie 53 Juze
Gl 45" ol gl e ls 1 K o8 ua,
ey o B 4 g s 8 DL (6558 4 Cd 60L5
cady s Sl bl loes 53 (658 51 (AU (6 el 25 &S
E e i g e S sl e
J—le &2 5 p—ge 5 (Rahnama et al., 2010) o3 5
il oo 5 S Yk GOl Dy Ay tals

.(Rahnama et al., 2011b; James et al., 2008)

45 4 a
40 ab
35 4 b
< 30
=2 c
4% 25
e
N ©
e 20 4
E 3
- 15 A
10
5 4
0
Roshan s, Bam .
S o))

23 st Ol S 5B g0 )
S sb s e ) Jl s glacily
u"'\—"‘-)wué{f ‘dﬂab UBJ}L» o 31! d’laj;'_wf
(i 3 =i (G ol i 35l Lad sl
5y Slad gl Lty 5 Y elT LS T
oAl Sy e Oy gesls il sl
oty iy &S mla falS b 0 S e
°l—:§f-—~ﬂﬂd‘j—¢4ﬁ\jwbﬁ‘5)}~;,
s el s «(Munns and Tester, 2008) > 5% s
Aas e a8 Ol e i,y s e T
ﬁgéjﬁ)ué)bvgfﬁj‘wuwdjb
4 S b ol 085 3 RalS Ol 5 5L

Ylﬁﬁwcﬂbéjla-éu%‘,sj).aS@l%
{(Husain et al., 2004) 4l . S5l <5 0 s
& o a5 gl 50l sy Bl
a dals U acnglie 3 (6) 50 et 3 ptS (6l 4
S (Ve JSs) csls JralST (gls e 5k
dals L aglin 53 08 1y mla o 2al ST e
QOT)‘M&M}(MJJYV/&)H)JP}Q
4_142-j5l{&\ﬂbccﬁib&bd(w):ﬂ”)éfjtrj)
4 0l oo ol pLE)) 55 8 1 alaw 03 oS

a o Control
® NaCl
b
c
C
Qods a3 Atrak s 51

Wheat cultivars
LS)}*:'JJJL«G‘)\WMMCK(G)\);LQKJ_,&:}LM_\, ‘S .

Fig. 10. Leaf area of wheat cultivars 3 weeks after salt stress

v

iy O ol aoes 53 &S5 U (6 el 25

s slacs L S ol g b
laphl JSs [talS Eeol canty glabs)sen
Lo o) gl (Husain et al., 2004) 555 oo by
Adii)j\u_&sgdsjlyu}'ﬁ):gcﬁw!o;bow
gl tr g 3,8 o 5 ST 35S (5 me s
‘gﬂeTWﬁ)Jémﬁ@—Abﬁv\—augﬁ
S g g 6 20y Ollanil iy (S o oy S
G b 5l s Cow OLalE S il age slne
S S e bt OT O e s 3 IS 0T
T il ( Sit dSla oSLs (655

a3 e 2l 1 OT Ol gl ol Slly 5 S


https://dor.isc.ac/dor/20.1001.1.15625540.1395.18.4.3.8
http://agrobreedjournal.ir/article-1-739-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-12-08 ]

[ DOR: 20.1001.1.15625540.1395.18.4.3.8 ]

Oy @IS ) g sk A A

Jﬁwgwglﬁ-)bud{)}iﬁ&ﬁ;\is‘,ﬁj
Sos= s .(Bengough, 2012; Watt et al., 2008)
o p slaaio, L) 5 Lol gbads ), Jsb ol
M:w)ljéﬁjﬂl:q;d@l.;dudfj\é)w):
wy:ﬁ\f&:gw!éﬁaty}ﬁ@\ﬁ
)L;}Q_.»\ui;_?ju.i!}_hr\,\_}\d):;w}:é:‘yguﬁ)

.(Sagib et al., 2004)

=N
© o
o o
P R
Qo
o

B
N
S o

120 - C

[N
o
S

UL" Ady) J?‘”
©
S

Seminalroot length (cm)

N oo
S o o
PR

o

Roshan ,2, Bam ..

P15 o5
Wheat cultivars

e o e (V) JS5) 3 i Jeomte LS|
Sl p3ais ) Jsb ialS Ol w .ol G
o e 551 0B 53 Al L gl 5o (5555
cwjdujgu‘;}'}wjé.éﬁﬁ.«{w-ﬁ
OLalE U155 5l (sl Ol e 4y aty, U5 b

O Control
b a
mNaCl
cd
d
Qods a3 Atrak s 51

oz A5 Jasl I g i 0S50 53 ol ayy Jsb -1 S
Fig. 11. Seminal root length of wheat cultivars 3 weeks after salt stress

by dl )5 5 setes o slalSl 4 1y (65t 58 S g0
o Ul cdias o 2alS Laaty ) 5 S, am ol
b)\bijijL@JTQ)d)b\{€G)\&?jda.~
(aujlj_gdi.ajjﬁ o= > .(Rebetzke et al, 2008)
S ahyy dsb 5 &8y o o8 515 o8 b
\'Ls\AJg&)w‘brajwl))McG)\ﬂw
2 s alS 4 Ciulodd Laie (V)
S glerd ol 6 by (S 5 )5 sS
i 4 s slaisT 5 b 5l a8 S L ey
U)&Agubjaﬁw\cw@\vkﬁdm‘&lﬁ
el & a5t Iyl (Gsas 50 slaply «(Gs,) ob 58
msadjifjﬁéuésujébagﬁ)c&\}h
Carss jl AET &y 50 a4 (Rogers et al, 2005)
mrman 5 &S b 50 0T i 5 adyy dob

Yy ¢

Ly p3 aniyy dsb falsS Ol o iy

Sl RS 5103 o RS Jleel 1 ey 4l
@) (Shelden et al., 2013; Rahnama et al., 2011 a)
Sld-Jngaj_ﬁfb.l_M_iwu_ﬁj FEBREC L
sy slad b Lad 5 oAb Olje (g 0 4l 50
B A e (Slems T 53 5 AS 6 e
iy SLlsil Os ogb Ol b ol 3obeidl Ol
u-i:—“r“ (Rahnama et al., 2011a) 1oL o &
S gy 3 e S 5 4k sb o 1 e
aS das oo i (= =2 /PA™) als y 5 (r= = /087
Ao S N g iy e 5 A Ol 5 i
S |y Lol sy i sl p5Y 015 Ll 5 (oo oo
Xwen (Rubinigg et al., 2004) das i 5 5L
55 = V) G e b ad s b o s e
0L a8y b Saal dn g oS das o OLES


https://dor.isc.ac/dor/20.1001.1.15625540.1395.18.4.3.8
http://agrobreedjournal.ir/article-1-739-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-12-08 ]

[ DOR: 20.1001.1.15625540.1395.18.4.3.8 ]

IR0 Ol § (F o jled comilonss Al Mol el ool aloea”

S5 oS 55 ple s bl 2550 S
@,M@jj&\j_aéugulu)uu
Sl ps 4 a5 b pl s (Sl sy (San
Cyogbomn Ly st bl adSTb (gl nlin g6
Codn ol s plaws Cogor &S )y o Sl a (ST
a3 W bl 55 Gla S5y esdle
Slis I glis gazme ool 5 ol OLLE Sl
S olebl Cgar ol ol fiu\)q),)}kb
S5 aey Jmaosd Oljme Sl 05N (255 | S
3550 5 oLS Gy Jol sl 53 oS oS

5,8 515 oLl

References

J.«."J)J Slosg "W‘JQ)WJQi'ﬁd"J"‘
(St 0 ader 1 (ases (sla E5 4 s ol

.C..aw‘ )‘.})}5-}3

& 5 domid
el ol 53 4S5l 0L Ghags opl gl
b a8 Cble Loy g by S L1 A,
L3 e Slio syl it Lty Jyb 5 LacS ), s
dglie )3 &S 51055 5 s g (6 2 Cosb 4 Ja b
Ll (6 A 6 5 el el (el 5 L

LEPRETPPRC GURTINEPRUR IR U

ooliiwl 350 b

Bengough, A. G. 2012. Root elongation is restricted by axial but not by radial pressures: so what happens in
field soil?. Plant Soil. 360: 15-18.

Chen, Z., I. Newman, M. Zhou, J. N. Mendham, G. Zhang and S. Shabala. 2005. Screening plants for salt
tolerance by measuring K* flux: a case study for barley. Plant Cell Environ. 28: 1230-1246.

Chen, Z., M. Zhou, A. I. Newman, J. N. Mendham, G. Zhang and S. Shabala. 2007. Potassium and sodium
relations in salinised barley tissues as a basis of differential salt tolerance. Funct. Plant Biol. 34: 150-162.
Davenport, R., R. A. James, A. Zakrisson-Plogander, M. Tester and R. Munns. 2005. Control of sodium

transport in durum wheat. Plant Physiol. 137 (3): 807-818.

El-Hendawy, S. E., Y. Hu and U. Schmidhalter. 2005. Growth, ion content, gas exchange, and water relations
of wheat genotypes differing in salt tolerances. Aust. J. Agric Res. 56: 123-134.

Fakhri, S., A. Rahnama and M. Meskarbashi. 2016. Relation between root growth traits and physiological
indices of two bread wheat cultivars under salt stress. Iranian J. Field Crop Sci. 47 (1): 109-117. (In Persian
with English abstract).

Hamada, A. M. and A. E. EL-Enany. 1994. Effect of NaCl salinity on growth, pigment and mineral element
contents, and gas exchange of broad bean and pea plants. Biol. Plant. 36: 75- 81.

Hasegawa, P. M. 2013. Sodium (Na*) homeostasis and salt tolerance of plants. Environ. Exp. Bot. 92: 19-31.

Husain, S., S. Von Caemmerer and R. Munns. 2004. Control of salt transport from roots to shoots of wheat in
saline soil. Func. Plant Biol. 31: 1115-1126.

Flowers, J. T. 2004. Improving crop salt tolerance. J. Exp. Bot. 55: 307-319.

James, R. A., R. Munns, Von S. Caemmerer, C. Trejo, C. Miller and T. A. G. Condon. 2006.

Photosynthetic capacity is related to the cellular and subcellular partitioning of Na*, K* and CI" in salt-

Yie


http://www.ncbi.nlm.nih.gov/pubmed/?term=Davenport%20R%5BAuthor%5D&cauthor=true&cauthor_uid=15734907
http://www.ncbi.nlm.nih.gov/pubmed/?term=James%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=15734907
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zakrisson-Plogander%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15734907
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tester%20M%5BAuthor%5D&cauthor=true&cauthor_uid=15734907
http://www.ncbi.nlm.nih.gov/pubmed/?term=Munns%20R%5BAuthor%5D&cauthor=true&cauthor_uid=15734907
http://www.ncbi.nlm.nih.gov/pubmed/15734907
https://dor.isc.ac/dor/20.1001.1.15625540.1395.18.4.3.8
http://agrobreedjournal.ir/article-1-739-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-12-08 ]

[ DOR: 20.1001.1.15625540.1395.18.4.3.8 ]

MesaOs @5 s i) st 8
affected barley and durum wheat. Plant Cell Environ. 29: 2185-2197.

James, R. A, S. V. Caemmerer, A. G. Condon, A. B. Zwart and R. Munns. 2008. Genetic variation in
tolerance to the osmotic stress component of salinity stress in durum wheat. Func. Plant Biol. 35: 111-123.
Marcin’ska, 1., I. Czyczylo-Mysza, E. Skrzypek, M. Filek, S. Grzesiak, M. T. Grzesiak, F. Janowiak,
T. Hura, M. Dziurka, K. Dziurka, A. Nowakowska and S. A. Quarrie. 2013. Impact of osmotic stress on
physiological and biochemical characteristics in drought-susceptible and drought-resistant wheat genotypes.

Acta Physiol. Plant. 35: 451-461.

Munns, R. and R. A. James. 2003. Screening methods for salt tolerance: a case study with tetraploid wheat.
Plant Soil. 253: 201-218.

Munns, R. 2005. Genes and salt tolerance: bringing them together. New Phytol. 167: 645-663.

Munns, R., R. A. James and A. Lauchli. 2006. Approaches to increasing the salt tolerance of wheat and other
cereals. J. Exp. Bot. 57: 1025-1043.

Munns, R. and Tester, M. 2008. Mechanisms of salinity tolerance. Annu. Rev. Plant Biol. 59: 651-81.

Munns, R., R. A. James, X. R. R. Sirault, R. T. Furbank and H. G. Jones. 2010a. New phenotyping methods
for screening wheat and barley for beneficial responses to water deficit. J. Exp. Bot. 61: 3499-3507.

Munns, R. 2010b. Plant water content. In: PrometheusWiki,Ver.1, http://www.publish.csiro.au/prometheuswiki,
accessed: 17.05.10.

Osakabe, Y., N. Arinaga, T. Umezawa, S. Katsura, K. Nagamachi, H. Tanaka, H. Ohiraki, K. Yamada,
S. U. Seo, M. Abo, E. Yoshimura, K. Shinozaki and K. Yamaguchi-Shinozaki. 2013. Osmotic stress
responses and plant growth controlled by potassium transporters in Arabidopsis. Plant Cell. 25 (2): 609-624.

Passioura, B. J. and R. Munns. 2000. Rapid environmental changes that affect leaf water status induce
transient surges or pauses in leaf expansion rate. Aust. J. Plant Physiol. 27: 941-948.

Poustini, K. and A. Siosemardeh. 2004. lon distribution in wheat cultivars in response to salinity stress. Field
Crops Res. 85: 125-133.

Rahnama, A., R. A. James, K. Poustini and R. Munns. 2010. Stomatal conductance as a screen for osmotic
stress tolerance in durum wheat growing in saline soil. Func. Plant Biol. 37: 255-269.

Rahnama, A., R. Munns, K. Poustini and M. Watt. 2011a. A screening method to identify genetic variation in
root growth response to a salinity gradient. J. Exp. Bot. 62: 69-77.

Rahnama, A., K. Poustini, R. Tavakkol-Afshari, A. Ahmadi and H. Alizadeh. 2011b. Growth properties and
ion distribution in different tissues of bread wheat genotypes (Triticum aestivum L.) differing in salt
tolerance. J. Agron. Crop Sci. 197: 21-30.

Rajendran, K., M. Tester and S. J. Roy. 2009. Quantifying the three main components of salinity tolerance in
cereals. Plant Cell Environ. 32, 237-249.

Rengasamy, P. 2010. Soil processes affecting crop production in salt-affected soils. Func. Plant Biol. 37: 613-620.

A


http://www.ncbi.nlm.nih.gov/pubmed/?term=Osakabe%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=23396830
http://www.ncbi.nlm.nih.gov/pubmed/?term=Arinaga%20N%5BAuthor%5D&cauthor=true&cauthor_uid=23396830
http://www.ncbi.nlm.nih.gov/pubmed/?term=Umezawa%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23396830
http://www.ncbi.nlm.nih.gov/pubmed/?term=Katsura%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23396830
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nagamachi%20K%5BAuthor%5D&cauthor=true&cauthor_uid=23396830
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tanaka%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23396830
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ohiraki%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23396830
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yamada%20K%5BAuthor%5D&cauthor=true&cauthor_uid=23396830
http://www.ncbi.nlm.nih.gov/pubmed/?term=Seo%20SU%5BAuthor%5D&cauthor=true&cauthor_uid=23396830
http://www.ncbi.nlm.nih.gov/pubmed/?term=Abo%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23396830
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yoshimura%20E%5BAuthor%5D&cauthor=true&cauthor_uid=23396830
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shinozaki%20K%5BAuthor%5D&cauthor=true&cauthor_uid=23396830
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yamaguchi-Shinozaki%20K%5BAuthor%5D&cauthor=true&cauthor_uid=23396830
http://www.ncbi.nlm.nih.gov/pubmed/23396830
https://dor.isc.ac/dor/20.1001.1.15625540.1395.18.4.3.8
http://agrobreedjournal.ir/article-1-739-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-12-08 ]

[ DOR: 20.1001.1.15625540.1395.18.4.3.8 ]

IR0 Ol § (F o jled comilonss Al Mol el ool aloea”

Rebetzke, G. J., C. Lépez-Castafieda, T. L. Botwright Acufia, A. G. Condon and R. A. Richards. 2008.
Inheritance of coleoptile tiller appearance and size in wheat. Aust. J. Agric Res. 59: 863-873.

Rivelli, A. R., R. A. James, R. Munns and A. G. Condon. 2002. Effect of salinity on water relations and
growth of wheat genotypes whit contrasting sodium uptake. Func. Plant Biol. 29: 1065-1074.

Rogers, M. E., A. D. Craig, R. E. Munns, T. D. Colmer and P. G. H. Nichols. 2005. The potential for
developing fodder plants for the salt-affected areas of southern and eastern Australia: an overview. Aust. J.
Exp. Agric. 45: 301-329.

Rubinigg, M., F. Posthumus, M. Ferschke, J. T. M. Elzenga and I. Stulen. 2004. Effects of NaCl salinity on
15N-nitrate fluxes and specific root length in the halophyte PLANTAGO MARITIMA L. Plant Soil. 250: 201-
213.

Saqib, M., J. Akhtar and R. H. Qureshi. 2004. Pot study on wheat growth in saline and waterlogged
compacted soil 11. Root growth and leaf ionic relations. Soil Till. Res. 77: 65-71.

Shelden, M. C., U. Roessner, R. E. Sharp, M. Tester and A. Bacic. 2013. Genetic variation in the root growth
response of barley genotypes to salinity stress. Func. Plant Biol. 40(5): 516-530.

Tester, M. and R. Davenport. 2003. Na* tolerance and Na* transport in higher plants. Ann. Bot. 91: 503-527.

Watt, M., L. J. Magee and M. E. McCully. 2008. Types, structure and potential for axial water flow in the
deepest roots of field-grown cereals. New Phytol. 178: 135-146.

Wei, W., P. E. Bilsborrow, P. Hooley, D. A. Fincham, E. Lombi and B. P. Forster. 2003. Salinity induced
differences in growth, ion distribution and partitioning in barley between the cultivar Maythorpe and its

derived mutant Golden Promise. Plant Soil. 250: 183-191.

Yyvv


http://link.springer.com/journal/11104
https://dor.isc.ac/dor/20.1001.1.15625540.1395.18.4.3.8
http://agrobreedjournal.ir/article-1-739-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-12-08 ]

[ DOR: 20.1001.1.15625540.1395.18.4.3.8 ]

RGP SER RS FIOTEN

Effect of of salinity stress on growth and distributions of tissue-specific ion in
wheat (Triticum aestivum L.) cultivars
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ABSTRACT

Fakhri Sh., A. Rahnama and M. Meskarbashi 2017. Effect of of salinity stress on growth and distributions of tissue-specific

ion in wheat (Triticum aestivum L.) cultivars. Iranian Journal of Crop Sciences. 18(4): 302-318. (In Persian).

Salinity is one of the major abiotic stresses that affects physiological functions of plants and significantly
reduces crop growth and yield. In this greenhouse experiment, effect of salt stress (Control and 150 mM NacCl)
on some physiological traits and ions distribution in roots and leaf 3 blade of four wheat cultivars; Roshan, Bam,
Qods and Atrak, and its association with salt tolerance in seedling stage, was studied in a factorial experiment
using completely randomized design with three replications during 2014-2015 in College of Agriculture, Shahid
Chamran University of Ahvaz, Iran. Results showed that sodium concentration in the roots remains higher than
that of the leaf 3 blade. Salt stress significantly decreased stomatal conductance (42%), relative water content
(10%), relative growth rate (24%), leaf area (33%), and root length (37%) when compared with the control. Salt-
tolerant cultivars, Roshan, Bam and Atrak showed higher stomatal conductance, relative water content, relative
growth rate, leaf area and root length in salt treatments when compared to cv. Qods which is salt sensitive. A
significant correlation was found between physiological traits and ion distribution in root and leaf blade. Salt-
tolerant cultivars sequestered higher sodium concentration in root and higher potassium in leaves. It implies that
this ion distribution in root and leaves contributed to the salt tolerance in tolerant cultivars. This preferential
sodium accumulation and maintenance in roots relative to shoots can be interpreted as a mechanism of salt
tolerance which facilitates osmotic water uptake into the roots and restricts the transportation of sodium to

shoots.
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