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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

Jolre g slgone

(ng/plant frash wt) H202 (umol/g fr. wt.) RWC (%) Chlorophyll MDA (nmol/g fr. wt.) S
VNP v/vs© <[ARE Fr/v2 \#/oaP Jly ol
VYa? (-V/¥) AIYYP (WV/¥) <IAV3 (=Y 1Y) £/ 03 (-¥/V) YOIM® (05/¥) oS wdle S5
VYAR (-¥/V) YA (YV/D) - IAYP (=V/4) PYIP (-Y¥/Y) Y5083 (VY +/A) S s i

sl 20yd 0 Jlosis ] o )3 I3 pixe gl D929 oaimd (LS gl Bgy> it

[ Downloaded from jcb.sanru.ac.ir on 2026-05-01 ]

[ DOI: 10.52547/jch.14.43.64 ]

Gl a Cos @M (25 bl > el el i
594> L (AR70) A gy 40 CAT ajail o sl Jloys
394> L (NS770) ¥ Cwigii 9 Lil3dl op iy doyd FAA
Bl yolaid] g8 & 1) Jials ol (o ytin Joyd £
Cod (Sidpsd suadld om0 F Jpe) (FY)
555 9 MDA oy bl & amad oS oodle (25
ol gl g Gli8l oy i Ao yd WY L (SCT05) ¥
Oriter o YER L (SC260) 8 iy S L lS
(=¥¥/a) wobs ol ole ol 4 cuns 1y ol 50

(Y Jg)

ypo 4 S 5] slopion] el xSile Slumlio
5 (pS 0.05) 1 plos] (5l] s dus yo (51, wlis
e (15 53 & (P Jouz) 3 (L5 oMo 5 (sl jlos
&1y ART0 4 SC705 SC703 (slacwipi CAT .
5 SC706 5 AR70 ARG6 SC703 (clacessj LPOX
b e allas ys0 slaeisss 451 LSOD (4l
e 5 CoS Gezmen (F Joia) w0l ol (oYL
MDA b (YL ARG 4 SC260 clacosys
b pYh ARB6 5 SC260 SCT05 (slacuiyis
KSC647 5 TWCBA7 SC705 (clacuisj 5 HoO2

o (Y o) ol Lt |y Sy SIS s 00 5V


http://dx.doi.org/10.52547/jcb.14.43.64
https://jcb.sanru.ac.ir/article-1-1296-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-05-01 ]

[ DOI: 10.52547/jch.14.43.64 ]

oo muldlplin 5 dlidy ilaae (g3 lhe g

FA S G Cos ©pd ey » (S soadls 5 (S Sl sbw il (il 6N (s

Lulyd b duslio )3 ) cuigf V) (S p sladiges 13 mdo (oleS (15 50 a1l (slap 5T cllsd Sk Claslio =5 Joao

(ol oal 551 315 s a0 y3) oy 6ol

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).
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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)

SoD3 SOD2 SOD1L POX2 POXL CAT S by

I \YYa(\¥o/Y) -]+ 2%ab(¥\/¥) YaEEN) - Na(Ay) -T-YAa(¥-) -J--3Ya (O¥/Y) (1) SC704
o[V (Y5 -J--a5ab(\/") o\ -ab(V¥/R) -J-va(h) AJevsa()) o+ \Ya (WSIY) (¥)sC703
<[ \Yaa(YV/Y) o[+ +a0ab(Y+/¥) -1 \\ab(¥Y/Y) -[-\Ya(\s51Y) -[-YVa(A/A)  +/--ava (SY/F) (¥)SC705
<[+\-0a(AY) <[+ +AYab(\#/4) <+ +20ab(-\Y/A) o[+ 5Ya(-¥/5) -[-¥Aa(-51v) -1+ \¥a (YA/F) (¥)NS770
<[+ ¥YC(V+/) ++ +Yhabe(¥/¥) <[+ AYB(YY/Y) o[+ +5¥a(-¥/A) -J3Ya(Y\/Y) <[+ +YFa(FY/Y) () sC260
<[+ -Aab(\/¥) -\ -¥a(voly) -[-\\ab(ra/v) o[+ \¥a(A¥/Y) -[-¥ra(fe) -[-\Ya(t/A) () AR66
-/~ boab(v) [+ +YYabo(va) -1+ \\ab(¥V/0) o[+ AYa(¥ ) -[+YVa(-AIY) -1+ +¥Ya(va) (V) AR68

-[+\Va(\Ya) [+ +Y¥abe(V5/Y) -[-\Yab(¥\/¥) -[+\¥a(-¥a/\) -[-¥va(vd) <[+ <AYa($+) (A) TWCB47
-/ +20abe(/Y) o[\ -5a(aY) <[+ \Yab(¥Y/Y) <[+ +$2a(-\$/) Jo¥0asY) /- VNa@) (3) AR70

<[+ +DAC(FA/Y) <[+ +vaab()-¥/a) -+ ayb(s-) -1+ +85a(0-) -/+¥¥a(va/a) -1+ +52a(Ad) (y-)SC706

-[+\-a(\f) <[+ +DYBC(SEIV) -[+\-ab(fY) -[\¥a(-\V/5) -[-¥va(s0) <[+ 5va(0) (1Y) SC647

sl 20yd B o] o )3 I3 cixe ©gles D929 oaimd (Ll Cglite Bgy> it

S b G5 €08 033 s W) (S sladised 3 (il slapasls Sl o) 5 cllad (Sike Sluglio A Joso
(ol ol 5515 31 Ol s doyd) Jloy (gylol byl b duslis jo
Table 9. Mean comparison of activity and percentage of changes in physiological indices in 11 maize genotypes
under hse\{e; 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.
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