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Table 1. Analysis of variance on studied traits under salinity stresses
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Figure 1 .Mean comparison of K */Na * in shoot (A) and root (B) wheat cultivars under salinity stress (Means with
the same letters in each figure have not significant difference at 5 7. probability level)

A
30 -
LR

=
0
L

B Ly el 5ol T

=
=]
L

cd|

MDA
(umol/g FW)
=
o

10 feg

Time (h)

B
LRI RS . a
18
16 1 By el ity
_ 14 b b
Z 12 c
o= a
28w g
=3 e
E 81 ¢ B
el )
4 4
5 ]
D m
0 6 2 48 7 9
Time (h)

oS yutia By (51> (slacySila) ()9 A5 o5 puS Pl (B) 4 9 (A) 2lsn plil 3 wadlleglle (3:50le duglia Y JSU3

(05,6 duo gy Jloss! o 3 )l izo OS]
Figure 2 .Mean comparison of MDA in shoot (A) and root (B) wheat cultivars under salinity stress (Means with the
same letters in each figure have not significant difference at 57 probability level)


http://dx.doi.org/10.52547/jcb.12.36.90
http://jcb.sanru.ac.ir/article-1-1147-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-18 ]

[ DOI: 10.52547/jch.12.36.90 ]

a¥ g G5 4 o5 paS Sl 5T Sl 3l (o8 puilSn 5 (obowdan gl o)

Ol Gl ()55 (e (P0) 633 9 (s
9= YU wivged ol paiS 3 CAT 4 SOD (slags 3
ohalS 51 1 ddy) 4 Cud 2lgn pll )5 VB el
2 OFgrieh daSly yde lje oS g ol jhwgid
2 (V0) ohlSan 5 on opizad e ddy) b duslio
Uiyl35 CAT 4 SOD (slaps il cudled (iolisl b bl
5 & yinli8l Cunl odds (45155 aziigy olS 43 .l 03505
SO «gy9s s cos alS )5 CAT a3l diuge
(B+) ol igpian a STy L dblis 5o OT o oS>
o polie o3y Ldges odabie gy ) (VF) phlSen 5 (S950
Iy YL SOD OI)‘.:.A Sy (6D pdiges yloj dw )
Sl clalio guoen .cuib oo ol 08, 4 Cuwd
CAT o]y cadld oy o o oS ol o
UiblS Bgy ol 53 () cunl o) it Jooo saiad oyl
Ol Sl (25 s YL 2L @ G550 )
ATy lade ialS g goluwS] s ade o 56
P MDA e ialS 55 o] dge a5 ol Cound (j59,0m
2525 =183 iy (3l g Comlus Lsay
(Y JS) el 4l 4ol SOD 551 piin 9 45Yleb
Gk 3wl pLS )l 4 S J_.ou pByl e 5 o
panilSo (lyls ¢ Sl Bl elag sl el ool5al
JLsd o (89) 039 guilawst i b ablis o (g ype sl

(WY) S o cdabloe gl

A

45 B, 3

L I NN

0 6 12 24 438 72 96
Time (h)

PPO 3 CAT ,SOD ,POX _SlawwsST o5 (glaes 351
slagle; U (oo 51 (Sl duglio gl
ro= S )S)logn (ie 595 2 1) 9 ) piges il
ST s b g 5l STy YUK Gligeawd dwsS]
l_g Jol_U)] 2 Lol 045 03)51 ;9 O XY J&»)‘ » W)Jdu
GYU g 5bgesd ST pow sl )Slogn blite il il
Wddyy ;0 CAT 5 SOD jliio oy i pidred g &
slale; 9 SOD YA loj 5 a8 39 & Syl o8, 4 3lxio
24008 sdaliie CAT (4o axe S 5a0) VY o FA
Ol 3 b mtiges ploj 9 ) S e s I s
(85— i Jlosl a4 S 0b L La S logy
Obe) 4 Cumsd Ay 9 (lgn plail ;> CAT 4 SOD e
Oalds ol bogr (dol38l Wgy )y oyloj cusdS L oS
SHlw o8y adyy 9 2lop pll )3 by logs cpl polie &5
B9y 4l g VL Sl sl ol 08y 4 S 7
Pyl ado) g alsn plal 1> Siloge 93 » (205 (LA
o plisl SOD sl wl as) celw YA loj 5l jum
SOD (sla 351 Jos 0556 b byl 53 .05 osnlie (FS)lo
plw g pacS ) polie ol (ialejl ol ;5 CAT 4
9 odlj,Llae ‘u.ul_wl L',,{I » Cawl 045 uf;)\)'f u.c-l”' ols
sl aals 4 cuns CAT 5 SOD (slaw 5l (pSke
D55 (VY) ol g bl cdgs g (sl gize il
P81l Lo 3l (ke (5)98 (A5 ot L3905
sl yli8l 158 olS ady ) 9 S plul ;s CAT 4 SOD

a
| ] | ]
b
¢ i

Ty
kN

o

10

450
=
1=

SOD
(IU/g TW)
I
[ S

"
2
=
Ty
T
7=

Time (h)

B9 S slacuSile) (5y98 (i o5 puS B (B) 4y 5 (A) 2lgr pll )3 SUgeusd a9 (5650he duyliio Y JSU3
(8,18 o oy Jloin] gaw )3 o dxe BB oS yiiio
Figure 3 .Mean comparison of SOD in shoot (A) and root (B) wheat cultivars under salinity stress (Means with the
same letters in each figure have not significant difference at 5 7 probability level)

V¥ olej > Syl joala o) 4 Blaie 4y 3 POX
g VY slagle; ;38 Syl o8, b aS 39 35 3w celo
YA el loj 0 Kol 3l o8 25 9 el FA
9 pd) JiS b s I b ey b pxe M
Jlosl 5l g 4573l Gl Silages cnl ) 5l piges o

O 38 STy S lege Jlite Il (5:0le dslie
ke 08 L S 9 i 1 ey sl VY ploj 0 F
) 395 el FA (loj piomen 9 loj (lo 53 Sy


http://dx.doi.org/10.52547/jcb.12.36.90
http://jcb.sanru.ac.ir/article-1-1147-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-18 ]

[ DOI: 10.52547/jcb.12.36.90 ]

0

a2 2990 by 93ym 5D el YA loj 5l ey Ak )

A
6 -
| RS 2
54 b b
B il
" c
d
_ 4 of de : ef
= £ ni
<34 ¢gh - hi
9] E ij
5 |
14
0
0 6 12 24 48 7 %6
Time (h)

WWAR yliaoj /Y5 oyl /o233l5d Jls [ 2ly; alS Mol dolisngy

(v3) 95 y2 ) &) g (2lon Pl POX jlads (598 i
Ngy gl (i Jlee! floj cusdS b 58 loj 4y o
Lol 0dg )3 U g U;‘}b P‘J“’] 9 J.39) U"‘ 4\5‘.)93 w‘ﬁ‘

6
B8, a
5 o i i
2l 507 b
4 C ¢
< T
-2 ' !
<023 e ]
v o s
= eh +
hi
2 iy hll
1
0

Time (h)

] oS e By (s (sla i Slia) (59 5 o puiS Al (B) Ay 5 (A) (lsm plil 3 YL (5Solio duslia —F JSC

(95,005 2o gy o] pdaws y> jlo sizo
Figure 4. Mean comparison of CAT in shoot (A) and root (B) wheat cultivars under salinity stress (Means withthe
same letters in each figure have not significant difference at 57 probability level)
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Figure 5. Mean comparison of POX in shoot (A) and root (B) wheat cultivars under salinity stress (Means withthe
same letters in each figure have not significant difference at 57 probability level)
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Figure 6. Mean comparison of PPO in shoot (A) and root (B) wheat cultivars under salinity stress (Means with the
same letters in each figure have not significant difference at 5 7. probability level)
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Abstract

Understanding the reaction form and biochemical response of wheat cultivars about the
salinity stress can help to better understand the defense mechanisms and identify the indicators
and biomarkers of tolerance screening for salinity stress in this strategic plant and other field
crop. For this purpose, biochemical traits related to salinity tolerance of wheat cultivars were
evaluated as a factorial experiment based on a completely randomized design with tree
replications. Experimental factors included wheat cultivars (Sarc 6 as tolerant cultivar and
Chinese spring as susceptible cultivar) and sampling time series (control, 6, 12, 24, 48, 72 and
96 hours) after salinity stress. Salinity stress with a concentration of 250 mM of sodium chloride
was applied to uniform 10-day seedlings in the two-leaf stage and sampling of shoot and root
was performed. The studied traits included the ratio of potassium to sodium (K'/Na®),
malondialdehyde (MDA), superoxide dismutase (SOD), catalase (CAT), peroxidase (POX), and
polyphenol oxidase (PPO). The results of analysis of variance showed that the effects of the
cultivar (excluding peroxidase), the effects of time and the interaction of cultivar and time in all
the studied traits, were significant. In one hand, the interaction results of cultivar and time
indicated that the trend of changes in the studies traits were different, depending on the type of
cultivar, the studied plant part and the sampling time. On the other hand, they also specified that
the salinity stress was generally reduced the K'/Na®, increased the MDA and surged the activity
of antioxidant defense enzymes in shoot and root of the studied cultivars as compared to control
conditions (zero time). The results of group comparisons not only confirmed the efficiency and
dominance of the Sarc 6 tolerant cultivar antioxidant defense system against the sensitive
cultivar of Chinese springs, but it also emphasized the benefits of K'/Na*, SOD, and CAT
biomarkers for wheat screening.

Keywords: Catalase, Peroxidase, Polyphenol oxidase, Potassium, Sodium, Superoxide
dismutase
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