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Figure 1. Melting curve obtained for Nitrate reductase gene under ureafertilizer



VoY

pAS Ay ) SS90y i o5 ol gy

Gl oygl 358 Zolaw oS oy lis edls usly,lg 4350
2 &b ol i Sl clus Job dls Job claw
Oy adny Job «algp plal SS9 i g it
Oezmen (¥ Jgin) cdh (b ine BB ady; Sis
A Jgo il Jgo clis (sl o] 5} 35 5
Wl LS gyl ixe BMES] &ils lia y5g g doliiw dlaa
Jobo g &l )3 (59 cudo (sl 08y X 09l 355" Jlite I
Olyss gy &S Cawl dmo cpdy cpl g b me Ay,
Solite Jodll puSe adllas 5)50 slacaip] )3 5550 Clio
W2l s 09l 558 Zolaw ybicod |,

(Melting curve) gd Jocio Y905

sohaiads g3 sl goxte laodly o g o5 5l )15
ol oap b 23 ey PR ol (uisly (o)
yoalp a8 9 )i )50 ()] & bgyye Sy oo by goxie
23,5 30l b yeold
Wodly ay 3o

buy «Sjgdgdyge Slao I sdel Cants (slaodls
85 B S g 4 )90 SAS bl Il
(Jolpe (ooled 50 .003,8 puwy EXCEL l3dle 5 bawgs by jlages
b)) ab plsl LSD o]l by boSile dunglis
py bwg Bjlges g REST Jl8ley bwgi 0f ole ojee
SAD ww Excel )l)s\

) ) u-”L‘-’ J"‘S' Ssbs Tk B > a8 C)g0 & (o)) 2)90 clao L_r“'le.)'s a5 =Y o>
Table 2. Variance analysis of studied traits in factorial arrangement in the format of randomized complete block

design

Slayye e 4
SEos | JE SBoy L dmow sebom o Jb b O ek

ada) fd) g plul < il aliw ol bl 48l <
RN W e AT v ™ e ™ ae™ Ssh
Ay wis vy wynT o s aeen” ey vy ssan” \ 0y 365
RV S ™ yA™S WAYT ™ ey svnT ey \ o5
Sy sy o[y SIS Wo/¥ YA ™y w."s \ o8y X o5l 365
R -I5AY o34 WiV \SIEY oV/5 vI50 \oy AV/A a s
WA N-¥ \W/-¥ YV afas VeIV WA Wiy WA R NN

My plis oygl 058 Al palaw ) (gl gxe BB
92 2 > s plil Sid (59 55 Gl g (Y Jgi)
gaw Gl cage 0yl 395 Bpae g (Bl C)
29 g & Gl cpl g 398 00 (S aw plgd 9 Sy
Y o Sles 5 Sl odlo yud polie Mg 4 jomie
2 A adyy Jsbo ol (L5 Galel ol gl A(0) 33,5 o
b il s ond WLl 0yl 355 & S | end
5 Sl & paS sbanly b (V) hggle 5 5)
oxi opl 4y opp ) SB Gt b e,
b Cuto Conl S0 ado)y 2By p (g Sl & k)
S ddyy paw o ol clale @ (S opl &5 wsl ek
Py D el S ddy) AS) 39 ) 4 SIS Hlade 5]
Rl Ay Ay a8l Jolste o 150k j )59k e 42
9o g dgeS & MLy wimes Lol b
Cuwyy g ENS 250 5 2lon claplul ials
Gl cel o lassS 3l oS 15,5 3l (VF)
SFOllE aads; (nizmen g oud o o515 g ada; Jsbo
9 aduy Job (ol ol 9 oo St A8 Juad gl 5
JUl g S gdaw adld (Ll 55k 5l ls ady) sl
A3y Jad blol > laddy) A (sl jde (55iegis dlge
2 00l 365 (B pumn el Cuwd 4y uls 4 argi by LAl oLS
0 es iuli8l o ol 48U Wlgi o (p3d8le alsye

20)3 ) 90 (gylol ol )3 Yo dxe g 5 xapt Cuia FF g ¥ NS

IR 035) 355 e b s} 33 5 3 4l Jgbo
ol b oas )8 ol (W) ohlen 5 Sony8 il
ol cnl 8l Gl Sojglon 0Sdee (5ot ol
Ccweuwd 1b) auly 4 catio (Sgdsn 3Slas j
Cal )9l 395 Bpan Sl )3 ol cily 5 (odngy it
L iy 32 2 @lo b 25l oa ali Job (FY)
paS wl 5 Sles g3 il iolidl oygl 368 B pas
a g b il cpl g edg &by slawy Liul58l Jdoay Baes
(F) o il 5193 altao Jobo 32 0yl 395 Cuo 3G
& dlas 5 dodiiw dlus 05l 355 Bpume b Guiizs pl 4o
Bl &l lia g 9 Il Gl 9 e 5> dliw
Cuto il 3505 ()55 1y dodlitan Shas I3l g 09y
Gl y3 a5 ySlas j (opre do S5 U oygl 265 LB s
5ol ails 5 Shas il 8l ol oad 5)l55 b yiulejl ;|
Sejdse 2as ialjdl 4 by bsas 0)gl (VL gslaw
A5 i cpye yio 40 dliw M) wseyie ;> wby slas 4
il ials olS Wl e y5e 0ygl 3557 polde i3l
5 basy ol Gilpl cde @ ab Jlia 559 50 Lials
5 (7)) ilio g lpared Adlioo (odng) 48y (]38l
Oy piels 3 Slllas 3 5 (V) o g CBd le
a5 Ndged il 1) oygl 3657 Cpae I p> aild)lie
bl blod 5 len plisl Sis 59 o slp byl



VOb

Mo (S aigel i Sl 3 ploj cldS LS
ol J3b wlys (85 b o Sialidl olS 31> po iy
Cromnd > Nilg5 oo jLSg0y s  JeSse pdaws > cawl YL
o950 b JUadl o S 5 29 el i ol Bl 3y
mPl 4 WYY ey Jlasl LS bbbl VE-Y-Y
Olis clld g a0 &) Ogmdygiud S e3)lns
2 ey Sl 0f ole (YY) Mhee L2l LS9,
ol o Gl oygl 395" 4 (Slite Jooll S s 9
o 32y Sl s o Cudd ) Sy £y

(A) col glite (g pSaiges ol (b puS srcwisi

WA sl /¥ o)l femsjl Jo /ssl; LS ool dsliiags

0 ol !
(o9 365" Ligs) Aol & s 1S90, Sl o ol
SpSage dsye dw m (Y JSS) w)lgye o8y 5
Sorg dldye duw p y0 (gl e OMB] 4 il iul3dl
An 9y o) S uges Alsye (gl 3 &5 gysbay iy
NBOL9 1Y ;5 Lol .ceadls 1y ul3l st (S pos 365
S5 Hged Ao sl )3 5UST53) Sl o ol (Y JS9)
Sle @l cpl b glis (gals an Jolye )3 5 (il
2 Ol de (£pSdges Jol dlsye ;0 a8 cunl Clas oyl
ool oss el Sl adye g Cusl 035 oS olS J5h
ol b LS9y, Wl gy I WYY Zen
JUb LS, Clid gy g wm &) (gl giudd

ON8019

Ho

D-‘:J'Jr’
80 -
70 - i
L
3 60
B ]
L 50 -
5 40 -
A3
)
2 20
V}\ 10 - ¢
. <
-10
220 4

it

[

[AS e e

§ dpud |l

0)91 355 (g Mlgye o8y b dualiio )3 0)9l 3957 )SokiS VO+ b odd ek d)lgye 08y )3 LS 93y Sl () Gl Sy 259, - JSS
S jed (S ipge e S p 395 Sl (g gy it tpgd Al o S 395 Sl g oy S 1l Al ye (0L3)
Figure 2. Changes of the nitrate reductase gene expression in the morvarid cultivar treated with 150 kg of urea
) fertilizer compared to the morvarid cultivar without ureafertilizer (control) )
First stage: One day after fertilization, Second stage: Seven days after fertilization, third stage: Physiological maturity
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Figure 3. Changes of nitrate reductase gene expression in the morvarid cultivar compared to N8019 line under
conditions of 150 kg of urea fertilizer
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Table 4. Correlation between studied traits and nitrate reductase gene
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Abstract

In order to study the effects of urea fertilizer regime on the differential gene expression of
nitrate reductase and agronomic traits in two wheat cultivars, the experiment was carried out in
a factorial based on randomized complete block design with four replications in 2012 at
research field of Gorgan University of agricultural sciences and natural resources. Experimental
treatment included factorial combination of two wheat genotypes (Morvarid cultivar and N8019
line) and two different urearegime (150 kg/ha, by splitting 50 kg at sowing time, and 100 kg at
stem elongation, and control (no fertilizer). Root tissue samples were collected at three times
including one day and seven days after using fertilizer and at physiologic maturity stage. Nitrate
reductase gene expression was measured using Q-PCR technique. Results showed there was
significant difference on gene expression using ureain two genotypes. Urea usage has improved
all agronomic traits except grain weight. Increases of grain yield were mostly due to more grain
number per spike. There was positive significant correlation between gene expression and some
traits, such as root length, root dry weight, spike length, grain weight and shoots dry weight.
This could be important to introduce a selection index in breeding projects.

Keywords: Gene Expression, Morphologic Traits, Nitrate Reductase Gene, Urea Fertilizer,
Wheat



