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Table 2. Analysis of variance of proline content and grain yield of different maize cultivars in different irrigation
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Figure 1. Mean proline content of maize cultivars under different irrigation regimes Stress interaction in cultivar on
proline content of maize cultivars

0 v ;D 6y ne B! Ly dy90 LET (sbalows
ls 3)os (o yieS g cpyida 4y polay Cudld g2y Aoy
OB g (U5 og) b e > s YTV 5 £/0F

&> 3 Slos
» LSD )L,,a b ol 38l oiSile e gls


http://dx.doi.org/10.52547/jcb.14.44.56
http://jcb.sanru.ac.ir/article-1-1360-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-06-23 |

[ DOI: 10.52547/jch.14.44.56 ]

A

Shisile Jadlel g (ool 15l a0le dmw ¢ iad oo debld

O 0> 43S b )b me yoka pB)l den sl S
Lulyd 53 oo 09)5 8y 4l 3Sles (o) 3590 £
O 53 g pB)l plo I it A5 Lulyd ) o8 g aald
e K390 ()15 (bagh (o (VA) GlSen 5 S L
Yo Olheeds Mol (SES ED cov Oy b o Sles
(V) oher 5 Gt bl @l b lo ool el Lials o)
B St i oS amsh gl bl oy calke s
LialS Cge laails 0,83 LialS b 4l oady ol

23,8 o &ild 3 Slas

ey olie; I¥¥ o5los /o2 )lo> Jlo /Ur-\))' oblS Mol dsliingg

Al eyl Sl dwslio yizred W3,5 sdaline LD
Ly a5 Slae (b 49,5 o8, a5 oy lis by 5 Sloe
2oy B paw > gyl xe BB )] L b g 29y )l
Vo¥ S Ko 5 oo pByl o OS] Lol il
Do > bxe
ey 3 r 29 pB) Ske amlie @l
o ol (Y JSKE) b 5 Slee bl gplol calises
09 blpd 4 bgye pB)l (ooles )3 &y 3 yShes oy iy
38des ) ()3 dne LAl (SUiS (A5 e b g G5
o) OS5 oad il by 00,8 ssalin plB)l den &l

8 -
7 —
46z [F
354 ]
24
4 31
QZ_
l_
0
Y
V¥
Anld

oo SR 0 | o SR 00l [ ome S o)l

ol ol
V¥ V¥

5 o) aily 3, e i 0By 50 i iz ) o)l ilise (s, cod @b pByl aild 3, Sles e (pSle -V JSS
Figure 2. Mean grain yield of maize cultivars under different irrigation regimes Stress interaction in cultivar on grain
yield of maize cultivars

Table 3. Means comparisons for the measured traits under drought stress
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Figure 3. Evaluation of metallothionein gene expression compared to control in maize cultivars under drought stress

s i 586 0)lge Gl 3 29 S
L g DNA Jlg5 » pudins 31 (9 (St alo I (s
Sy el lagi ol by o) culld s
i dbpe Slasly olenay YUK (V) 35
L (ROS) 58 S tiSly 5 sow s3]y (250w
g il o (Heme) o 09,5 (gl)by ;YLK )b snpe o
2 oSt 5 ol @ (H202) (59000 3omST 4358 s
My ol G5 ol IEH L (V) S olS
@ Sy ool b o g 4y sl alidl ol o G0,
9 39900 amlS apyj plo olies 5| DNA Lo o Jshe
Ol (VV) w3 0o )3 5l codi 1) A5 4 obS Joou
SISk cage 5kl 5 VB o ol Gl
YU 5 Jobo sl Lais b g o0 y5mS] 3151 slo IS0,
S o Wl 1y (coten (A (Sl (A 4 0lS JeS (3
s 03 ol ole glie G5 ks > (S)b ]
4 Sloyowel g it Nl a0l juie cdld
Wy 4 oS Cwl o35 o ool gl (el g0 DNA

23 Sl 3 ) G5 YL sk 4 Jood 05

OB o5 ol
VB 5 ol 395 oo oanlie ¥ S5 )3 S jshailon
Comd )] (aled )3 (S ¥ aloyo 3 (Sits A5 Cov
O lalyd > oS (gpgbar il ol LRl els 4
sdalio LD SIS 4 Comd Gdn olo Gl bwgte
25 0ol w8y 2 VB 0 ke Oliee e 35
ORI b g buwgie (A5 aw 93 g0 3 (Sp ¥ g
03,5 >y j0 b li Pl ple & Cund (gl gme
2V 0F ole QI bugte W5 gaw 3 9 LS
Ome 185 9 Oy 09) 88y 9 A5 edalie Bl (ooles
P om SIS g ol (Lt 5 ol el ly ol a8
2 YBE 5 ol il A5 ulyd 53 Ll ogs jldne 35
S i 08 )3 Bl EalS el ) S (e 05,
O 09l 88y 9 39 sl ol GRIEl e VAF
03,8 3l dm oy Ve odge 0 b ol 1y ol il
S cos VB o ple gl balps gl
bylyds g a8 @oles ol bodgr (SLidl 03,5 dl> o aliie
Bl alS 4y S VoF ul)S S 68 b A5
Dy gl g 08y 2 0F ol ol QI catl ol
5 ol @ (Ho02) (jgshen spuSly wjos el SYLIS


http://dx.doi.org/10.52547/jcb.14.44.56
http://jcb.sanru.ac.ir/article-1-1360-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-06-23 |

[ DOI: 10.52547/jch.14.44.56 ]

4

415 - Olagie i3

i

Shsle Jadlgl s (el o 0ly S (el (ol o acbls
ey olie; I¥¥ o5los /o2 )lo> Jlo /Ur-\))' oblS Mol dsliingg

Osus i

== £

10

1ls & s ZMCATZ 5 i o

oS
V¥

Se¥

@Lﬁ.ﬁ‘ ob)f

Ome S 0 | e e a8 | e S e

oS oS
ve¥ vy

Uil 03,5 5l (g gy )+

S G cod @) Bl 50 aald 4 Cad YBE 0f ple 2Ll Y USS
Figure 4. Evaluation of catalase gene expression compared to control in maize cultivars under drought stress
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Figure 5. Evaluation of superoxide-dimutase gene expression compared to control in maize cultivars under drought
stress
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Figure 6. Evaluation of ZmAN13 gene expression compared to control in maize cultivars under drought stress
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Extended Abstract

Introduction and Objective: Drought stress is one of the most important environmental stress
that affect maize grain yield worldwide. The event of drought stress in field is investable. In
order to solve the problem some suggestions have been made, among those, it seems the best
one is using tolerated cultivars.

Material and Methods: Experiment was conducted in split plot format by using randomized
complete block design with three replicates in field condition. The main factor was three level
of drought treatments including 75*.5 mm (control), 115*.5 mm (mild stress) and 140*.5 mm
(severe stress) evaporation out of evaporation pan class A. The sub factor included three maize
cultivars, 704 single cross, Karoon and Mobin. Sampling for gene expression including
ZmAN13, ZmSOD3, CAT2 and ZmMET1 were conducted at three growth stages including four
leaves, anthesis and 10 days after anthesis. Measuring of grain yield and proline were conducted
at harvesting stage.

Results: The amount of genes catalase and superoxide-dismutase increased by mild drought
stress whereas for two genes metalothinonein and ZmAN13 increased by severe drought stress.
The Karoon cultivar showed increases transcript for all genes at all sampling stages. The
amount of proline was higher in mild drought stress rather than severe, also, Karoon cultivar
had higher level of proline rather than other cultivars. Grain yield was decreased significantly
by drought stress treatments. Single cross 704 has 3.90 ton/ha in overall and it showed no
statistical difference to Mobin grain yield. Karoon cultivar had most grain yield amount (5.02
ton/ha) by severe drought stress.

Conclusion: Karoon cultivar showed the most amount of grain yield under drought stress
treatments in compared to other cultivars. This was somehow expected base on gene expression
trend as well as proline amount in Karoon cultivar.
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