-~

vs WAR s /¥ o)l /o319 Sl /sy LS 3ol acliingy,

CHRELT Sghyd ea )3 (55w (4T 4 dadGEly (g SN (o) 5
(Triticum boeoticum)

F s gl g " lode (ol e Sl B el ¢ (Sho 3g0000

69l g o (JuoST EMuass olKuiily ( Jame pole 5 b i (<5905iSS 5 pole oSiimgh ¢ Jrme pole 0aSiimg s (6595 gn 09)5 (LS Mol Hbaliwl )
(Maleki.li@gmail.com : Jgsue odiuu53) ¢yl yal ¢ylo S cdid paiy
$)old g (Sxino L;L.ofu EMuass oKl e pole g a8 iy S59eSS g pole olSimgly ‘u‘l“-‘?“ pole 0aSing s (559 9iSTaum 09,5 «bls C)/Lol Hlussls =¥
Oyl o)loyS cdid iy
Olrl 900 )90 5 oKl ly pole 0aSiily ( J3Sge 9 (Jsho 09,5 ((condigm letils —¥
O‘)‘»’-l ‘Ql)@‘ ulfu.bo r=9lc .x>l9 .)I)" oKl ‘u"b ,asl.c n5)§ ‘d)ISD J:.MIJI E)lé -¥
ANELY i pdy fo,l AVINY/-Y 2edlys fo b
YO U V5 iaan

BAS>
oy 3 1,8 Il Ced ) (25 sbeas 3,5os Lilgi 50 45 Cowl (glonij e (ST (i phokes ] S Sy OIS
s 05930 ol 3 Db Cal Coodl Fla il oy Sl 5 5 (815 QBLS 13 (5y9 T & Jeod Sl
AL0 A1) 25500 3ighnd ES Conmo 753 0598 (12l 43 392 Jooio Conmor )3 (£ p9od (S &y XBIFewly (il (aaSY
Wi S ST aw Aol Yol b CIB j3 1o o g LIS daso 43 iliske 3ble 31 (C5 9 B4 (B3
039 A 9 (2lpp Cuond g, Slho s 3,5 Jlos! j¥g90 ko 10+ 9 yho o 93 ;0 (SIS piduw dla 50 ;3 (g y9u
L JS (g i 6505101 JS (g jlale 9 Wabislin 5 505 9 JS b @ Jadg IS (e c(atleh Cuomd Suid g 5
LIPG sla,lg 3 ool b g Sy ySUlgsl alaili wlw! p1 Jol sy 53 W opiig y -wd gl yScius] (ygiul/ TCA yiigy 51 03kus!
sodld a0 mls w5 gjlwlas SDS-PAGE 1 00wl U g Jog0 (439 (wlw! o 093 dxg 43 Lywsw 9 pH 4-7
M52 (598 53 Copror SRy JS (g Ol 9 (tlgp PN SIS 5 5 (359 S T gl &5 D15 (LS S 5elgn s
39 411y onle 0 VL (5598 LA 9 Jlop Ll il )3 ol iy BA Cume S ilig 9 55 0jg S 93 1 &5 38
Comd aSI Y 3land ol 510000,5 o 1,55 aI Yoo olwlid Cely (gany 93 j5999 wSJ1 51 Juols s J5 5401 31 olaidl
23 Jis Sy g s lwlid (SB(piign i3l (LS Gl I LS 4 Canwd STV 9 o (]38l wals &
Bl 53 Jid> (G yiy p W SAggp g pe «milog)S b a0 Sy (55551 pamddgrlio ¢ wgld  Johuw 0,192
G ol 5 Jols mls s ply JUS! 5 Jidd g osudiuml (Somiign wwedi j3 s (ojemST Jld gladigs

D2 058 PS5 (£1y5 B, gl B9 S 53 Bl o0

g P BNl T wSwegiig t SIS sWaojly

dyo i (g waw D Olpsd lov g 4350 dodso

[ Downloaded from jcb.sanru.ac.ir on 2026-06-21 ]

[ DOI: 10.29252/jch.12.34.26 |

@ gl JoSge pille Sy sl (e 3509, S
b (YA) ohSen 5 Sl Jlo (gly (VF) Cal S
PAS ol g Joorte o8y 93 azalS ady) poligy (o)
03,5 135 ¢ uSngBi g ST L (gy9d LIS <o b
SlacuSon 952 (rgd GRS 4 sxmdFul slacyyy o
Sy (omgs) SgSl (AbatgSan b sy
sl 5 olie o @il b Loy
L (1) ohen 5 gl 008 ganail cilas] ol
Wolps  paS beels by e
ey sasd Llulis L 4 Triticum monococcum
(o> kb ol b (gy9d (A5 4 edmdzuly
2l (2B oSy gi2 1) oad olulid oSy
Gl (xley (SHHL S slaculn (S
redglie 9 5yl My g JUSl liamg S e plie
L3S (gAndib (g
38es Jlai jlae ST o)) QLS pdeg luglings
i 390 hide oy 9 [y Jdsa Ll 5)ls ivenl
=hi eSS B Wby el
s\3sb b Jdsa (Triticum aestivum; (AABBDD))
pAS sl spEgie (pleg olNgligs L g

o Canl Jame (i (p s S (S ygd 5
Sy9lp g (o =)y plalS dSdes 3 0b; el el
sy )'1 Joyd Vo dgds lon pwlyw pd a8 Cul o
by o ol laiye; IS 5l doy 80 U g Cunl o S
dl.a:&:.n)' L')ﬁl )Sl .JJ)IA )])5 Yi g c;:l)fi‘ )...sb wr.i
Job » b culil jI Job Sas 3l sndcaml
Sy Siiddes 5 s gble ;o SYeb (slaoyed
DpS oyl (Sygh S ot oS 4 Sloj (YY) Wlosa]
9 9 oo hBgia olS Ady (¢ el i dloul Judsay Il )
oo 3y IS 5 mudw clagy oloj (b & Sbj
Lwywujal.cdéw%w&b)DB_\onLf
hl pals 5 ewdglio L;L:a.\:.ﬂ)é 50 Y] sl
(V0) xiad o HlyE 3L cou |y olS W)y (g jiwgid
B Gogs S5 b cod lals & Jlej S sl
S5 5 (olondan Glypdd b A8 o (a0 U5)S oo
Sl cpl iy ol 1Sl 5 4 (SSigdediee g
S 5 4 ozl slagyy ol e b kdge
48,5 o0 Clyosi b (oo 5 4 Jeod S0, lkedy
L9“3‘> ‘_;’L.»Lw) (\A) Cl ]a.a.:).o o);9 dt‘buéaﬁ C9]o.w O


http://dx.doi.org/10.29252/jcb.12.34.26
http://jcb.sanru.ac.ir/article-1-920-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-06-21 ]

[ DOI: 10.29252/jch.12.34.26 |

v

oty J oileil ol > wige lapBign e i
(V) A oolazwl 5980l
30939551
Jol ax

(V) ohBon 5 S5 gy ol sang> 5598950
Jalgs o3y syl doMS jobay bd 3 &S i S plol
Sy Lad Jo olajl Sl > gy Tl A5
YV 0 celo VB VY caedy 5 U1 sled 5 IPG
8, 2% CHAPS.,5% 0.002) sl Jsboxs jl sl Soe
2% IPG Buffer, 0.018M DTT, MUrea,
Oy pS e WY+ (sol> &S (Bromophenol Blue,
IPGphore 1l oiws I eolatol b gl dx 589 :SJl
cé 3 sll GE Healthcarecs yi e lbw
P93 A

Proteinll Xi Cell o&iws 3l pgd s plil (gly
Ji 5 oped dm y b eolatul \3)9:.3 cSys cole
o odbel 5l s 3,5 o3l o ,»VV/0 SDS-PAGE
Jolore ;0 adds VO e & Jol das J5 Jled cpgd dmy 3
50mM Tris- ph8.8., 6M, Urea., 2%,) il Joko
Glycerol., 1%, 0.002%, Bromophenol Blue HCI,
day plodil 5l dn s . 093,5 55l ( SDS., 30%, DTT.,
() oS g psb JSSop Gk 55l S5, Jolye g
85 ploxl
; Jj 5461 g 5512509005

Gs 800  yogimdd 3l odlaiwl b b J5 o 654015 5l
JPlpy Aoy Cole > g eadoSusl 2)9n S5 cilo
Mley s Gajles 0 el aS
oslewol (Switzerland Melanie 7 GeneBio Geneva)
oo g NS olold e & cusiipyy A
3 ool 3T 5500 5 03gas s ob b |y Cilies (cla
2 as UJ?“LE’L‘"L'“’ )I o FLY G P pdy W5A odly
loasd I3l 5 Aoy L& (o> (alpg (e 9 TS (59)
N om Bad iz pa b Gilisie glaJj 5 Slegil joboay
6 8a8 sy asd wd joba daas) pgescas
Jobs ekl asd pgescas o Jbley Jos Cows
MBI o 9 o o] o> 2o o olnas 245
D) B0 aslis ol gbas lgedy aily b gxe
Sapd LA & ezl s plolid (dly coles
(¥) 53 eslazw! EXPASY-Tagident tool 15815,

2 Carer Bl aS ol Ui wibyls 4550 5l Jols zols
WS i IS Wl sl & clio

3 aeh ) Cumer GiiSany 038 I gae | by kS
o 9 lop Cend SIS g 5 g Dl S
Sl Blize S oan (N Jsin) 235 Jbine JS
Co dw Sl )9 v p ) Cymer liSe polaw

WA (yliaals V¥ 0)led /om35ls3 Jlo /sely5 LS oMol acliimgsy

b alis jlaw 0955 gl Triticum boeoticum sslos
P ol b ol & cul ol paS AA ey
Ghlie alos  slols Pl 5,5 35 5 Jlob (sloise
(V) slas)s 3 lpl epdled 5 o wwoge
Oyl > T.boeoticum 45 (YL (S5 goid Juday
4 Jood 3y50 > 48 500 SKl Gllllas 5 (VAN
Vg G9h o5 & Joos adlae s ol 3 5
I8 opdizee HLs! 3 465 pl 0y50 0 1y (sdste CleMb]
gy as) adllas  cpl 0 Jdoedds e
T. boeoticum Liglod paiS > (gy0d (il 4y oABIFuwly

S0 B (s 2590

Wy, 9 319

lzg PS5 Cumen gy WS bl ol
ALD (59)95—yliwy)) AL Lol Triticum boeoticum
—oliile ) B4 o lels—oliile)S) B3 (s b= )
SHE S Ojgod (Glws S=glwsS) €5 g (s
2y JosSh hlejl @ypod adllas ol as 2b)l
s GBS 5 S5 aw b ool elS g )b B
b Ll (oo pole g 418yt (G599 g pole olingly
ghw 93 3) $y9b 5 (@555 &) g Jold bo)gsl
OIS 30 50 54 dae can oy (Y0 dio VO 5 yao
Ao lel jo wd) Gl o dtan 40 Wiad cuiS Sl
clle L NaCl yalb paw 0,8 51 eolatol b o S paw
5 s atin 9> bagalS 0 Jlosl 5 ,Yea LeVd-
g Gl plul Job clio g culby )9 (A5 Jlee]
Slyome 5 JS (i n «olon plul SS9 5 g s
45 (6 S0l (S <L ) 3559, 9 idoylS

gy S a3 ) o3lial b i,y g olon A6l Jgbo
93l5 b el plul 5 ojg 8 s pSejlul e il
5 555 catlen P S 5 A8 s pSegll Sl
S b amyd VY glad) gl o ladiges i Siss
2 Bodly 5 (6pS0jlnl Jows (5955 b el FA Cotoqy
slaojSSy (pSojlul lp Wb oy g S p)S e
xSoll sl b odlial (F) ooyl oy Sl (s juiwsd
sl b odlisl (V) 2)99305 (sb9) Sl JS (g slyiea
) Jpaze Gk 1 IS oeon (s jdbate
2l Ol el Cunde 0j9n Jole b (B9 S35y
@ JS oign Glyome g ab O3 Jegl 030 gge Jsbo
P pSke cue p g dnsbre djlalinl e S5
5 Sidlsdyee sodls LI lp gy 5o
5 odlizel SAS 4 Excel slaliley I CSalgls
plsl oSils glatels s ygel gy 4 Sl dnalie
3,5 o gxe gl blite 5l a8 Slaw 3y90 3 9 )
e e (CES Ljgo G5 (a3Ep Jes
b Q] uSngTg bl (sl Caner
gy gl 5!

9 Jlorel> (bay bl o (S 8L 5l (g gl Pl
SxS0ilul gl 8 plonil wlpes (SWIL () o Ken

1- BioRad

2- Densitometer GS 800


http://dx.doi.org/10.29252/jcb.12.34.26
http://jcb.sanru.ac.ir/article-1-920-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-06-21 ]

[ DOI: 10.29252/jch.12.34.26 |

YA

g2 0 oolaiwl 350 sauxes 31 )0 dalllas dyge Cino
(3 Jp2) el 59 o

Wskd pAS )3 (598 A 4 eaimdgel (g (slaaS) ooy

2 blames o SO maw D (6 gxe gl
Ay a5l eal D92y ;S0ly &S 35 deng (69 gdaw

_ _ P880s P Sbumar 53 adllae 350 Slhio uilyly 38 @ Y Jod>
Table 1. Results of variance analysis for the studied traits in Triticum boeoticum populations
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Table 2. Mean comparison of population effects for shoot and root length, chlorophyll a, b and total chlorophyll
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Figure 1. Mean comparison of different levels of population at each levels of
salinity for shoot fresh weight
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Figure 2. Mean Comparison of different levels of population at each levels of
salinity for shoot dry weight
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Figure 4. Two-dimensional gels stained with silver nitrate. The left gel is related to 150 mM treatment and the right
gel is related to the control
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Abstract

Salinity is one of the most important abiotic stresses that can affect the yield of wheat. It is
important to study the mechanisms of tolerance to salinity in crops and their ancestors. The
purpose of this project was to investigate the responsive protein spots to salt stress in tolerant
population. In this research, five diploid wheat population of T. boeoticum (Al, A10, B3, B4,
C5) were grown in greenhouse as factorial experiment in a completely randomized design with
three replications. Salinity was applied at two levels of zero and 150 mM. Then, the traits of
shoot and root height, fresh and dry shoot weights, chlorophyll a, b, total carotenoids and total
protein content were measured. Total protein was extracted using TCA / acetone method. The
proteins were separated in the first dimension by isoelectric point using IPGs pH 4-7 followed
by SDS-PAGE as the second dimension using molecular weight. The results of physiological
data analysis showed that for fresh and dry shoot weights and total protein content, the
interaction effect of the population*salinity was significant. For the two traits of fresh weight
and total protein, the population of B4 had the highest average. Two-dimensional
electrophoresis gel analysis revealed 205 repetitive spots. Out of these, 7 spots showed
upregulation and 7 spots downregulation. Identified proteins include proteins involved in the
cell wall, photosynthesis, energy metabolism, chromatin-related proteins, chaperones,
proteolytic, in the removal of reactive oxygen species, in repairing damaged proteins and in the
transmission of the message. These results can be used to improve wheat cultivars.
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