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Table 1. The maize hybrid pedigrees
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Table 1. Analysis of variance of fresh weight, osmolytes’accumulation, pigment contents, Na* and K* in maize
cultivar seedlings under salinity stress
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Table 2. Mean of fresh weight, and glycine betaine and proline contents in the different maize cultivars

(nalg FW) o9y (1g/g DW) oyl gy 5 (9) 5 oo 55 by
nhy? \sivel /a0 SC647
yy/. .2 \a/va? ya/vy? TWC647
/ey Was nar? SC704
y/vv© 0/ ¥° v/Ab® SC705
Wt WA o/ SC706
a/ys VS 1% A° sc715

g2 3oy gy Jlain] gaws 3 SIS 9051 51 o3kl b 5 Silie duslie il o )3 plB )l cy I ime BB SILES (gt yb 5D Coglie g

sy bwg puoly Gl (Gl (5)sd G5 GRIBI L
reS (Sym gaw YL g b ials @)
Ry g Ly o pglie ) qawly Cls d als

$9y e Bl bl b (V) olhlKes g jpces

a5 il gl @) o8y 93 Ady 9 (Soide b Cluogas
cble ylie Gl cel g dre joba ()90 (i
&S 10,8 bl () Lo 5 pyST .05 )b olS > Na'


http://dx.doi.org/10.52547/jcb.13.40.173
https://jcb.sanru.ac.ir/article-1-1276-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

[ DOI: 10.52547/jch.13.40.173 ]

\\d

03y daxo g iy A By e oo Dl il abs T S lac]

Odan ChBlE Gl (iomen A8 05l SS9 2 0
A IS e Ve (e Yer g Ve Gho Gl
URS D9 K ) P/S)f (:/59/;&.@ VA/¥Y 9 WYY AY/FY
Sy > (Wyewl dlgo Glie JIBI cel ()98
5 ot e 3 ilS gl Sl Vil & 05 )
O Sbbyd on o6Ske dwlie Cunl (598 iS5
st sl TWCBAT LulS (gq 65 By oS ol i
(Y Jos) 292 (o 9 b a5 (50

Ok (S5 9 (S e Jlde (il
9 o8l e e 5l I cdgenl jlade oS a0
bls)l )98 a5 Sl poolS > Bl zeo oy
Ayl 3 o)l olS S 4 Jood i b esiiiuns
P )3 9 yide odlo (pl gead Gl (5)98 4 Jooxie
L (V) ohSen 5 5dl (10) 23l o5 oF Ol (ol
» I lbcdsenl Gl iewl G5 S )
OB Ol GRIBIL &S w8 SIS @) plaasals
Oy shazalS 53 sy g ol S ke (gjeu
lcdsenl ol Gl b Gl sl 4 co
@ olS Bib &S cwl Ghewl (i 4 Fub (o9 I
ey g Slyes wcal aduy e ) Ol Jewily ialS
Age cdale Sl el (5)9 (i a5 23,5 )bl (V)
sloaals ;> 5l G g gn Jed 5l (gen
il callae iaghy pl lo b aS 59d 0 <)

dL:M\JL\iS) chale  glaosly u“jli)lﬁ & 30 U»L»lﬁ
Taw ) )9 X 08) (iSen 5 (5)90 e Sl e d,lS
S G5 (Y i) 2 Jbgee dop Sl
Jeboyls JS D Jdo)ls @ Jdg ks clale talS g
OSle Augliio b ©)5 slasy e 0 4395 (ath)
Sy ) SC715 u»l)f Ji,,:w (L9 X od) um.io.m):
h glaalssS, clale op oS 1)1 g Voo o Ve
(¥ Jgi) catls

GRIBL L olen S JS J8g)lS b dne ialS
LA g gl plol 3 Sy SIEl caw )98
37 (V) Ko 5 Bgi (A) 29500 (5 51 (8L (sl
O ladomalS ) Lig S claliss, clile il
@ e (6ygd GBS S SIS | yed GRS ced
5 Sejpl Sl > A8 laossS wilats clale il
5 sien Mido)lS @3l oS Sy o 5 Gl
Wb oo 43285 w3l ol ;0 Cov b Jdg)lS i cph
OEed (598 A5 ) Jdg)lS cdale ials L(AY)
SlaguSsn b Jedg ks Jlail (b Connr > 4wl oo
9 e o g clale (LIEE S5 (dhy IS
OhSen 5 yaws (VYY) abl (g)a (i oo IS
g i el )90 i a5 wwil ple (VF)
g (@FD) Jdo)ls JS b Jdg)ls @ S5 clale
o) s b osd e @ sleasalS o aSes)
B30 QU (pguen ig}

g i 4 ) pB)l (Sojgdgn i law (S STy

d/;w‘ )LwB uw])Bl o oL 5 )15 9 i ReSd LAD
Siouwl Sl yialS b Gl o 3uyb ol 5l olS g 0nd
3 Ko ety i o bl Sl les ablis ady laps
0% 9 $9d URIBIL sl olS 1)y (y902 polie
g o3el Josd Cunlon maliy (i Ol 5l laoee )3 o
2lye Gygpo yais ol S L)) el ol Jlise
Caol b i clale oS jad b Sy il e
el sog b @l mde g 5l ok polie lals
9 ey polis 39008 &y yal (pl &5 S (0 o oS
@) ad) (all coles 3 g 29800 poxie olS D peudS
Jlis nli8l & Wl e mdw 4,81 (V) ol Jlos
Wole 0529 scallad )0 Wlgr sod Lol LS SaS™ il g8
S sy ol sy Bign st g el gl
218 o S ST cplpl 2335 maliy (2 (30l
Juds 4 sl S 0lS 55 S b (Sslal 5l s
Mae yialS cde d aSl wbls pidw (e paliiwe <l 1

9 il gobaw ()3 pB)l (o ¥ Joi 4 g5 b
lp o)y S Jleisl daw 53 ()98 X o) GieSB
G RS bl 299 4 dxe MBS RWC 50
350 yd Byl ;3 RWC e b bxe LidlS cogo
U s X o8 LiiSady il duglio 1 addllas
Voo 6o9b gdaw 3 RWC (e (pieS g (o ps 453D
Jopd YAY 5 YOIV L cwpa 05 i Ve o
oS SR 5 TWEBAT (ulS 59 65 4 by
() JS5) 353 SCT15

@ oses ol S Sy Ol e lgme SialS
olpes by ol lgime Adbioe Shoml G5 Lalys
& colosds aslis DL; L.JI C.‘a.w O LS‘)’. d)}«flﬁ
osals cwlacdl p» Sl slacylad suiS (uSsio
s 85 Wb o S5 LialS K Sl S, RWC
5 et sl ly s 0y O Lials
g Lije) b b (ke (18 gl S Sl (S5glg b
Sy RWC uMmlf Cuwl Jiwgid 4 dtuly (claanl s
WSl i bl 0 Ol 4wy Gials cdedy Wlgs o
PB Gl maw JhalS e lads) slagiaw 4S5 L
Ses (BNF) Wbl 55 by 4w J Ol e 4
OB oS @)y e e adlas L (V0) ey
il el b g jobar (6)98 &5 W3S lsie (59
RWC s pglie sbadyun 9 3580 RWC (5
gt GiBoR (nl @l b &S K392 15,65 5 VL L
A2 o i

08t e 9 o Gl loodls uibly o5
chw ) il calisee golaw g @yd pB,l o oS ol L
(Y Joda) cuily dgg b pxe OB to )y S Jleis ]


http://dx.doi.org/10.52547/jcb.13.40.173
https://jcb.sanru.ac.ir/article-1-1276-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

[ DOI: 10.52547/jch.13.40.173 ]

A\A%

03y daro g iy A By l5p e Bt il b mabs T S plac]
Voo Gl /¥ oplads /omd o Sl / 2ly; LS oMol aoliiags,

O0mhANaCl B 100 mhiNaCl 200 mM NaCl

INaCl mi0 INa C1

S i o8 )3 pB )] 53 s 4 s G g ey bl (uui clale (RWC) Sy o Capghoy (:50ke =) S0

(13l oo duopd iy Jloin] o 53 3 dme NS [Silis Cgliie CBgy>)
Figure 1. Mean of RWC, Na*, K" and Na'/K" in maize cultivars udder salinity stress
(\arious letters indicate significant differences p<0.05)
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Table 3. Means of pigment contents in maize cultivars under different salinity stress
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Figure 2. Correlation between fresh weight with glycine betaine, proline, pigment contents, RWC and sodium and

potassium levels in different maize cultivars
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Extended Abstract

Introduction and Obijective: Salinity stress is one of the most important abiotic stresses that
effects on many agronomic, nutritional, physiological, and biochemical processes of crops.
Materials and Methods: To assess response of fresh weight, osmolytes, pigment contents,
RWC, Na*, and K" levels in maize cultivars, a factorial experiment based on completely
randomize design with three replications under greenhouse conditions at the Faculty of
Agriculture and Natural Resources-Moghan was carried out. The first factors were six maize
cultivars as SC647, TWC647, SC704, SC705, SC706 and SC715, and the second factors were
three levels of salinity stress as 0, 100 and 200 mM NacCl.

Results: The results indicated that NaCl stress significantly reduced fresh weight,
photosynthetic pigment, and RWC, but significantly increased glycine betaine and proline, Na*,
and K™ contents. There were significant differences between maize cultivars in terms of fresh
weight, osmolytes, pigment contents, RWC, Na*, and K" levels. The applied salt stress as 100
and 200 mM NaCl reduced fresh weight about 10 and 18 percent, respectively. Significant
correlations were observed between fresh weight and Na'/K" ratio, and also significant
correlations were observed between osmolytes, pigment contents, and Na®, and K" levels.
TWC647 cultivar with high fresh weight, K*, glycine betaine, and proline contents was salt-
tolerance.

Conclusion: The results indicated that salt-tolerance maize cultivars via increase osmolytes,
and regulation between Na*, and K* ions can tolerate salinity stress damage in maize plant.

Keywords: Fresh weight, Glycine betaine, Osmotic stress, Photosynthesis, Proline
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