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Table 1. Some physical and chemical propertiehetbil used in this experiment

Soil texture  pH Electrical cor:ductivity N K P . Fe X Zn X
(dS.m’) (%) (%) (mgkg’) (mg.kg’) (mg.kg’)
Sandy loam 7.92 1.66 0.04 286.6 13.2 3.5 2.65

J3 5999,5d1 plmil (sl s 4 eolaul (IZadiet al., 2010 Ao (339 tsS Sy Al o 0 daliw by 5l ey
Crizons s ool aoye Ve cdale b ol ST L dils s .0l (6 S0l aigy yo y0 ails o Slos g ails
Sl Oy 4 YL Js¥9e 59 b slaiisls (o35l Caz ol 0,1 510 5 Ve 5 olewl allaslesl ClwT L
elxl (Payne and Lawrence, 1983,.,Y 5 o L ails ol glgime .o oolaiwl ails 4 Slao (o),
5 4325 ) aeus SAS Jl3sla i b ol slaosls .o o3l i olStis b (6 ytegidy il b, 5l solial
Shoolaul b Sl anslie yuzan ol Juloo Perkin-Elmer, SP-AA 4000 spectrym Ja.
&b plul LSD g, slaluey S glase 0l (5,505l (instrument
Irigoyenet al.,) ;5,1 by, L s als JS Jsloe
o g s ol 0smes S e .8 5 L8 6 o5l 5,00 (1992
4ilo we (339 5 3555 S laibinl e 5l esliul b ails JS Jslxe
Jlosl oS sls olas ails wo ) o il ly 4500 oS 5l oolitnl b ytegil £Y+ g Job ,o o il
sy o Jleisl maw 45 (5,58 S5 g (6995 rshw UV- Vis 2100, Unico, Dyton, Jos yiegég Sl
Tokin iSen Lol el o0g o s Zibo 5l (s, Slio wd drslxe 0,5 205 oo & 500 (NY, USA
g s gima 108 S ool (55) )90 G5 9 595 LS s (nfign doyd Jold s kS L iy
355 sla,lens 5l dils do (59 Jlade (5 gt (Y Jga2) 5 ob p s Cusby wo s @) Ol G wils (S
5 O et b ol ol L ons 6 oy 08 5058 o9l g olSiws leolinul b ) (el
Jles! s sl e 55wl s Cdo ol Jlade o 5S Perten Jo. (Near Infrared Spectroscop\NIR)
o3 VY ety 698 25 Jlasl 5 (5,98 a5 ezl lawgs sadal)l slas laibisl wlel 5 4 8600
wlols a5 ol ples mbs (F Jsoz) ob osalie e International ) oM s,k 5 psle Madloyw

5] Elig olond 355 b duglie 4o oabaislo gosS Association for Cereal Science and Technology

AREZA o)Lo..i‘qQ.:.i.@ﬁ M)QLS‘)'.' ATARS o)Lo..i}d.g(ZICC
#3¥ (ICC, 2008 winis 5,Se3lal oy asls lp
O9dbe (Prwcads i,y aSiyl 4 axgi b aS cl SO

gl 93 Ll el @l s ()39 50 SR SRl e
Cao pl g, wlin S Glls sadaisle b, auS 08
L o oy uiS 555 (ol s %00 Sylee oy
55 ol VL o 5 L el Sl ol anly gal (5 TS i 00 e o, IR 2
sebaieds hgy cpl l edel Clwods goue polde el
loord Ohy) b dwlie jo (5 pasld (5ol
Jrolo o, digai 0 )5 Jdody a5 s (6 5ol polie
S L awslio jo g, opl yo dls sla sy sled

FeS Jlaie 5 )5 L g ail axdls alo ws 5y Cio p
o2l el sads Jol> 555 YL o b aslie aseis 058
29 025 SenSTeS S Sy igtd (59 1 Jsey
0yd Gl o g @0 oo il ) mlaw oy
g ails 3e b8l a0 g Sy i g anwlis

(Esavandet al., 2014 s¢5 o ails o Shas Ll el oot 39 0 Psn 23 °)_| gl 5o
GIU-AL Lol aslllas 330 55 slapSe T g5

SDS- PAGE;, 55,250l b5, L Glu-D1 4 Glu-B1

\>5_>9.owﬁgwj#mﬁbﬁﬁ)alofﬁﬁa—loj

Slade sonl Bl oadasle 6045 wilolus a5 oy o Jaias
Frwssid 5 Gl e ol polie 5 O S

als 39 el ¥l Al 10 g (6 yiiweid dlge clw g oL

oL 5 ol lawg cudJlesl Ol ol enay

\YY



\YaA ul.u..ula /‘556 o)Lo..fC: /W 0,99 [ode slagss

Ob PSS sla iy 2 ol b eadi i e yais o8 il

955 obw 5 698 5 sl e b Co )l 08, paiS 0t (6 S0l Slao il g 4325 Y Jgor

Table 2. Analysis of variance of the measureddraitvheat cultivar Nariasaffected by salt stress and fertilizer

levels treatments

Source of Means squares (M’S)

variations HGW GYP GFC TSC GPP ZSV BV GM HI FWA
Replication 2 0.062s 0.067° 178.53" 2148525 5.464" 48.68° 479.62° 0.150"° 6.066° 0.24Ts
Fertilizer (F) 4 1.318" 0.434" 44.02° 22871.67 0.1935 7.74" 470.38° 0.218" 1.722s 0.683°
Saltstress (S) 2 12.220° 4.219" 69.03° 649249 5375 16.02° 559.08° 0.328" 6.20° ™2.694
FxS 8 0.228s 0.093° 36.04" 29928.81" 0.062° 2.66" 555.33% 0.062" 1.33¢ 0.127s
Error 28 0.273 0.070 5.99 1034.79 0.106 1.30 9418.08 0.009 1.92 0.277

CV (%) - 15.04 1491 9.71 5.88 3.03 5.05 3.28 135 3.08 1.83

e * and™: Not-significant and significant at 5% and 1% lpability levels, respectively.

T HGW, 100 grains weight; GYP, grain yield per pla®@FC, grain Fe content; TSC, total soluble carboigd content
GPP, protein percentage; ZSV, zeleny sedimentatidenme; BV, bread volum; GM, grain moistyrdl, hardness inde:

FWA, flour water absorption.
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Table 3. Mean comparison of main effects of satsst and fertilizer levels on the studied traitblarin cultivar
Measured traits

Grain Fe Total soluble Zeleny Grain Flour water
100 grains Grain yield content carbohydrates Protein sedimentation moisture  absorption
weight (g) per plant (g) (mg/kg) (mg/g) (%) volume (ml) content (%) (%)
F1 2.93c 1.48c 22.99b 547.49bc 21.66b 7.21bc
F2 3.33bc 1.69bc 26.68a 609.03a 21.88b 7.12c
F3 3.46ab 1.74b 27.65a 571.16b 22.44b 6.94d
F4 3.71ab 1.90ab 25.96a 535.31c 23.66a 7.36a
F5 3.93a 2.06a 22.77b 472.19d 23.55a 7.23d
LSDo.o0s 0.50 0.25 2.36 31.06 1.10 0.09
S1 4.45a 2.34a 23.44b 561.23a 10.07c 21.60c 7.01b 62.50b
S2 3.30b 1.69b 24.61b 556.73a  10.81b 22.66b 7.23a 62.96a
S3 2.67c 1.29¢ 27.60a 523.15b 11.26a 23.66a 7.29a 63.35a
LSDo.os 0.39 0.19 1.83 24.06 0.24 0.85 0.07 0.39

Means followed by the similar letters in each catuane not significantly different by LSD test at 5%
probability level. F1, no-fertilizer application2fand F3, 10 and 20 mg:kderrous sulfate, respectively; F4 and
F5, 52.2 and 105 mg.Kgsynthetic fertilizer, respectively; S1, non-stre82 and S3, salinity stress at 8 and 12
dS.m?, respectively.
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Figure 1. Mean comparison of fertilizer levels aadt stress intraction on grain total soluble chylovates
content (LSRx=53.54). F1, no-fertilizer application; F2 and EB,and 20 mg.kgferrous sulfate, respectively;
F4 and F5, 52.2 and 105 mgkgynthetic fertilizer, respectively; S1, non-stred2 and S3, salinity stress at 8
and 12 dS.m, respectively.
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Table 4. High molecular weight glutenin subunitsl afielic scores of Narin, parental (Pishtaz) arademal
(1-66-22) parents and the standard cultivars Chisgsing and Gabo

i Gene locus . .

Wheat cultivar GIuAL GILBL GluDL Allelic score Genomic score
Narin 2" 7+8 2+12 3+3+2 8
Pishtaz 2" 7+8 2+12 3+3+2 8
16622 N 7+8 2+12 1+3+2 6
Chinese Spring N 7+8 2+12 1+3+2 6
Gabo 2" 17+18 2+12 34+3+2 8
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Abstract

To investigate the effect of slow-release fertilirariched with Fe on grain quality of Narin, a new
wheat cultivar, under salinity conditions and assgsthe allelic diversity of high molecular weight
glutenin encoding genes, a factorial experiment eaaslucted as randomized complete block design
with three replications in research greenhouselmfraihan Campus, University of Tehran, Pakdasht,
Tehran, Iran, in 2017- 2018. The studied factonevwo factors, salinity stress (at three levetdliding
0, 8 and 12 dS.1) and fertilizer (at five levels including no-fdizier application, ferrous sulfate at 10
and 20 mg.kg soil, super-absorbent fertilizer enriched withrdess sulfate at 52.5 and 105 mgapil).
The studied traits included 100 grain weight, gndidd per plant, grain protein percentage, graen F
content, grain total soluble carbohydrates, graandhess index, flour water absorption, moisture
content, bread volume and zeleny sedimentationnvelur he results showed that 100 grains weight,
grain yield per plant, grain Fe content, grain ltotaluble carbohydrates content and zeleny
sedimentation volume increased with applicatiofedflizer and superabsorbent fertilizer enrichathw
Fe had more positive effects than ferrous sulfateany of the studied traits. Salinity stress gigantly
decreased 100 grains weight, grain yield and smikible carbohydrates content, but grain Fe content
grain protein percentage and flour water absorpsigmificantly increased with increasing salinity
stress. By studying the electrophoretic pattermigh molecular weight glutenin subunits in Narin
variety, 2, 7+8 and 2+12 alleles were identifiedzt-Al, Glu- B1 andGlu-D1 loci, respectively. Based
on the results of the present study, it seemssilyagrabsorbent fertilizer enriched with Fe has drigh
efficiency than ferrous sulfate fertilizer on thaatjtative characteristics of wheat grain and flour
especially under salinity stress conditions.
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