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Table 1. Number of 11 maize genotypes
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Table 3. Analysis of variance of enzyme activity (x10°) and physiological indices in 11 maize genotypes
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Table 4. Mean and change percentage (in parenthesis) of antioxidant enzymes activities in leaf samples of maize
genotypes under three water deficit stress conditions
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Table 3. Mean and change percentage (in parenthesis) of physiological indices in leaf samples of maize
genotypes under three water deficit stress conditions
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Table 6. Mean comparison of antioxidant enzymes activities in 11 maize genotypes under intermediate water deficit
stress compared with well-watered condition (Change percentage Is shown in parenthesis)
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Table 7. Mean comparison of activity and percentage of changes in physiological indices in 11 maize genotypes

under intermediate water deficit stress compared with well-watered condition (Change percentage is shown

in parenthesis).

{ﬁlﬁggf‘&’;" H202 (umol/g fr. wt)  RWC (%) Chlorophyll MDA Emo"g fr. P O
V/A-B(=#/A) v/ -YP(—a/5) - IAFP(=Y1Y) YARSP(—Va /Y ) YASVA(YY) (V) SC704
VAYPE(- /) /AN (/) - IAER(-0/5) YAASPO (=« /) Y- IAY3(VA/A) (v)sc703
-[aa%(-Vo/¥) VWVAR(YEA) - IME(Y) Fo/vYAC( /) Yo/-23(\#/Y) (¥)SC705
VEVP(YY) v/ - o (va/y) - IAYP(a/v) YE/EYO-11/A) VE/AR3(V+V/Y) (F)NS770
VIVEP(Y/¥) a1aP(/a) < IVYE(=AY/Y) V5 A-YEAR) YYIVEA(05) (8) SC260
VAVPC(rTIY) W/YAY(-YR) <[AFR(\Y/Y) FYVTAC(Y/Y) YANY3(YY/R) (¢) AR66
AVYVOS(YAIY) #1-A(V¥) <12V30(-¥) ¥51-¥o4(-YV/A) YEIEV3(AY) (¥) AR68
VIEER(vI5) NYEPC(Fa/Y) < IN0(-¥) FAR-3(YV/A) YENR3@R-) (A) TWCB47
VFYPE(-YalY) /AP~ /) <INYP(=3Y/5) FY/PYA0C(y /v YEIFNA(VVF/F) (3) AR70
VI0R®(1¥/0) M-A"(\Y/5) -V (-v/Y) Y/) -2 Y/A) YENAB(ES/N) (V-)sc706
V(1Y) #Ivad(-a/5) - [AF3-Y1Y) a-IAR(IYIY) Yo/ -a3(va/y) (1Y) SC647

csiday Loy YADIY L (SCT03) Y wasgi ,» MDA
L (ARG8) V cuigij Sy Jdg )l padls sl g (8]
Sl sl @ Cos |y SRR Gl Gt 20> YEIV
Camlus jl odlaiwl b (A Jada) (FYFIY) Lol ol (sole
TN ol STl 5 sy SOD dilisee (sl o)
m2395) dw dgus oo odaliie a5 jglailen .l ol yasuiie
Cu/Zn- Fe-SOD .55 4 SOD;3 4 SOD; SOD;
SOD sl .50 odld Laweis Mn-SOD 4 SOD
4 (0%) seusTypm JG3l) Ggmsbigomsd b Jiss 25T
s S (o Iy (3euST g (H202) )39 yminns]y
Pl b ool (3T 9 (9r0mannS 0 20815
e a4y Wik ROS gl
3l g Glol (218 JSajle plsie 4 bgemdinslyow
)5 iy peS] Jlb glaaiss ply > pade b
5 6,523 ROS & 1, ROS (S, Laib 31 ) 39510
1525 398 4325 9 )55 G & 3 HZO2 1L 5 45 o
Wjen dodio (13,555 ©LeS 5) (Jo5 oSy Eb ‘)95)

(V&

2oy O Jlois! prdaw )5 )b gime gl 939 onimd lis wlie gy it
ol

CAT wpl Glp &5 wb oaalin oS wad 5
&y AR70 , AR66 SC703 NS770 (clacis
5 AR66 SC705 SC703 SC704 (clacis] WPOX
SC703 SC704 slacuwis; LSOD (4l 4 SC706
5 50 ol |y b e o5Vl NS770 4 SC705
On SR OB a2y bowad IS Cod (pivren
5 SOD CAT lamjl sl (rp 290 sl
cled s Bl 5l oo me (bl M3l POX
015 Ll 5> ol Clled s 0 S 03 a3
2 CAT mjgnl o olis Jloy (ole] 4 s w08
2 9 oWl pyidn Moy VYN L (ART0) A G
1o YN L (TWCB4T) A oig; POXz aajoil
Joz) (=Y ) Wby olaidl ags |y ials oy i
5 SC260 SC705 (daceis) yid L5 cov (A
SC703 (clacesgs o MDA zaw 5YL KSC647
ot 1, HoOp o 5L ARG6 4 SC260 SC705
O Sy JelS ghw (alE Gl oes
BAb I COS ()3 dre Dol gz 2y90 SacSy
slasls o (A Jots) ai ssalie oS
Jey bl & G oS b (15 Cov (Sejelansd



54

doone puldlgli 5 03ljly (ilaao o Blio 5 s
VEeN 5l IFY ojlads /omd,loa Jlo /2l lalS oMol aolicags,

Loty b dwslie )3 )3 gy V) Sy sladiges jo mad NS a5 5 oSl sl claes 3l culld ke Sluslio —A Joan

(ol ool 555 31 Sl s 30 y3) Jloys (6l

Table 8. Mean comparison of antioxidant enzymes activities in 11 maize genotypes under sever water deficit stress
compared with well-watered condition (Change percentage is shown in parenthesis)
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Table 9. Mean comparison of activity and percentage of changes in physiological indices in 11 maize genotypes
under sever water deficit stress compared with well-watered condition (Change percentage is shown in

parenthesis)
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Figure 1. A sample of enzyme pattern and relative activity of CAT in the leaves of six maize genotypes (2(SC703),
3(SC705), 4(NS770), 5(SC260), 6(AR66) and 9(AR70)) under well-watered, intermediate and severe water deficit

stress conditions
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Extended Abstract

Introduction and Obijective: Various environmental stresses, especially water deficit stress
have several and major effects on maize growth and production. Drought is one of the abiotic
stresses that due to the great variety of rainfall conditions, it is known from Iran as the most
important factor limiting the growth and production of crops. Therefore, the effect of water
deficit stress on strategic plants such as maize is of particular importance.

Material and Methods: In order to assess the effect of water-deficit stress on the activity of
antioxidant enzymes and agro-physiological indices in the leaves in some of maize genotypes, a
split-plot field experiment was conducted with three replications based on the Randomized
Complete Block design (RCBD) was performed under field condition, it was performed on the
farm of the Faculty of Agriculture, University of Tabriz. Three levels of irrigation (well-
watered, intermediate and severe water-deficit stress) and 11 maize genotypes were considered
as the main and sub-factors, respectively. After treatment, the electrophoretic analysis of three
enzymes in maize leaves including superoxide dismutase (SOD), catalase (CAT) and peroxidase
(POX) were carried out on 8% horizontal acrylamide gel and some agro-physiological indices
such as malondialdehyde (MDA), H.0,, chlorophyll index (SPAD), relative water content
(RWC) and soluble protein content were measured.

Results: Based on the our results, CAT enzyme increased by 100% under severe stress
compared to well-watered and MDA content with 120.78% increase, the highest increase
activity and leaf chlorophyll under severe water deficit stress showed the highest reduction
(-24.05%) compared to well-watered condition. In general, the soluble protein content
fluctuated with increasing stress intensity compared to well-watered condition, On the other
hand, the difference between the total soluble protein content in the two genotypes SC704 and
SC706 with increasing intensity of stress from normal to intermediate stress and severe stress
showed the least significant difference inversely.

Conclusion: Examination of maize genotypes with antioxidant enzymes and physiological
indices showed that SC704, SC703, AR70 and SC706 genotypes had the highest level of
antioxidant enzyme activity and adequate physiological response to water deficit stress, also
they showed higher stress tolerance than water deficit stress. In both stressful conditions, SC260
genotype showed the highest susceptibility under water deficit stress condition. Finally, CAT,
POX;, SOD; and SOD, isozymes as well as H.O; indices, soluble protein content and leaf
chlorophyll could be introduced as efficient isozymes and indices and can be these indices were
used to identify superior genotypes under water deficit stress in maize molecular breeding
programs.

Keywords: Antioxidant enzymes, Electrophoresis, Maize genotypes, Water deficit stress.



