VY VEN b /Y ojlads /omd,loe Jlo [ 2ly; lS oMol dsliing sy

" & 2 95-; d&"
Swwd i byl Cod paiS Fs gl cpl &l CutS b b e Slee  ob 5,
Jad st
rdﬁo L IRV 9‘",.:..\5.,» 03! 5 Jue bowws! yamsro ‘f‘:;‘).), KVeS| c“_,s‘)o& KVE W
Il eaden) o laanl siniao oS 5y5litS 1S (AL (S5 5 g pkige 095 =)
(a_arzani@iut.ac.ir : Jgguws olin33) ‘Olﬁ_\ Olduol (ool ixio o8l «(g5yliS 0aSiily ( LS S g Wgi wdige 09,5 -V
Onl @S «5509US map g sbigel Slains plajls ol 5 Jlad and g el Glidod duwge «ME Sldog oy -

VAN igbpd do)ls Ve NVYA cdl s o)l
WO B VWY asmio

Sl e lio 9 55y9LiS pole oluiil>
=1j QLS pilo! asluingsy

b guro 005>

SIS b (Sl 390a8’ Jdno & d295 b Canl (55 (lalS g 5 3, oS 39500 ol JW5J):@L»‘;§M>W«_9.\§9M.\§A
Sudid s balyd jd 4l 3 Slas b ail coaS b b e clas by, jl a1 a8 cuss 5 5ll Ol 5gueS aonis 3 5 ol o 8] ol ol
Sl ol Fs oY V¥ aib caasS p (Sis il 80 obj)l 4 ol adles cplpls cul Cucdl b (Sid & Jooxio slocpY olols <y
sl 4Bl (B g x lp) b pliS o8, 93 (BN

B 5> (als) Joamo g (ks a5 Loyl pd 93 10 Fs 0¥ V¥ paS Al S b b jo Slas j (Siid (55 050 adllas jolaion; U Wigy g dge
5 20 il B il 1Sgp 3Sles @il 5)Slee Slas L aas Sbj)l WAAVFee el Jlo 0 LSS A b dolas S slacSsl )b
2855118 aalllan 3)90 (9IS paSLE 5 (SIS lgies (U o (g n lgie

lio ol Gly oy 2590 SoenY 3 gine (S5 £95 3929 31 (S Jgeme 5 G (e Lulyd 93 3 lio by 4 o5 b Hbadly
S Slas &5 ob Gl epY » Glis (1SShe dwlie g b xe adllas 350 Slas dod p i XY blite Sl g (il LU aSL] e g
Lylys ;3 aod W LYY g FA OF Y N cbappY .Cul a8l dgu0 4l (Brw g cpiign olise Rl s 4 (Sid i byl cou (U puiS
dgdome g Suld il dx,ST.00g ylo 1y by gy (sleioee oyt (Sl i baylyd 13wy d VP LAY 5 5Y Y YA N slapY 5 Jsere
olS s ls ((yslS (slgioe (piigy (sloire iul38l Corge dily odims LSis dlge clale ialS L blae 50 Lol 150,8 ild 5 ySlas azeis (3 g Ay
2 lis Jae bulyd 93 5o 50 Of Gl lise 9 (5 338 b (6)ld dme g Cato  Siumod 413 (plig p (slgiome ;503 )b 5155 ) sae g
o5 glasxe jl plS a3 wlBlis jelay b ab codS gl paiS oY (i3S Jol 4 g )3 a5 58 (S gl e (S sk 3G g5 AR

[ Downloaded from jcb.sanru.ac.ir on 2025-10-23 ]

[ DOI: 10.52547/jch.14.43.117 ]

Adle Jgeme bylyd I 5y (St (i Iyl 3 paiS (gla Y 4l CuaS pgd dx )3 3 50,5 plonil Jgene 5 (i

ol (asli iy sde &l 1Sy loil CunsS ((Sid i5 1 gl gojly

Sy P @l ge (Sd 5 (B Gjeml A5
Oty 298 oo jiiwgid 0)9 9 S Coluse B S

9 S5 el ales 3 9 @i (S dlge il e
Al 5,Sloe 4 oo a5 WS o dgzme |y iy j5 4l 083
St A5 (V1) 98 sy &3 (g slyiee g yieS
A Giey g Chame)S ol 3 Jpd g s cage
b olhows GluS 5 1 4y BB Clyus 395 a5 2445 oo
)15 (g 53 alis JoilyS ojlail g lgizes g (g ofug: piS
P Sid 58S 608 SIS (V) gSes o 15 (F)
A Oign g GIPIL Al ud 0y Job
26 U CadeS g il 3 (595 9 b (S (LS
Slopdd gy odes &S0 4 dag b Ll aBlIS Cuto
&S ol (5olS £g5 5l )5 51,8 prawgail g3 a5 paiS il
G5 (A) el SIgb CodS oaiS e Jole o yoge
5 (Srosk) 595 loguBon lasgerme I JSuiie
SLidlod)S Iy (SiS STl (s pogte) (LIS
2w Canl San Lol g o iy piigp i3l el
Comd 9 Vb JsSlse 0y b (SBgn slasey
2l p36.(0V) s ials ]y (59l (sl JgSgeg Sle
Ol g Canl (S55 Jolge 51 i baes puiS aiby cuas
@ Solise (iSTy (g Syl ilize glacis;
bodal, ) padl CleMbl imd e bt S S

dodko

Jyae (Triticum aestivum L.) b L Jsezo paS
3590 0S99 S8 | ey JB Jisu & sl (3,
Setd 5 (V) WS e el ) e Cumen &l 5l
oolio ) (Fanj e SBOLS (n pjgere g Cr e S S
N3 b cov ]y (S gai g 45) 45 39y 0 losd 4 Sl
le ol ol CusBgo (g i cde 4 ol aas o
(Jo )3 o oo VF+ Vo35 bawgie b g slailiose (lon
(V) sl slod 41 e Sibdas 3 S 3blio 00 5
223 7 olS g0 g Ay calisee (glaoyed jo Sl o (Sis
CapdeS g CoS IS g0 Jale (g 5 guolsl (i 4 ol g
)'l Ry BB isu (olpl o cwl aad adply Jpame
L‘W S g e &) Glie) g gl Juad > (S)L
Ol 50 5 35800 g9y pAS dlitas yopb> Al jo & S35
5 3)51& 2 St 86 A8l e i &l b g 0090
Er o alsye ol g3 a8 olS (i) ds g @ b coas
LDOA) 3yl (S (i3 Gde g GAd Cpuitred g A oo
ol Bl oolatdl o Lle byl 5 5l pAiS 4l i
Jlie g e Jolss olS quigi 1l cod y cul
i yrb Al po )3 (Suid (W) 21> )5 laes X i
059 9 031l g 2)l88 o y3U by by sy g Do p
23 o )8 56 cod 1) ails cuaS as 40 4 il


mailto:a_arzani@iut.ac.ir
http://dx.doi.org/10.52547/jcb.14.43.117
https://jcb.sanru.ac.ir/article-1-1354-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-10-23 ]

[ DOI: 10.52547/jch.14.43.117 ]

S o (856 A9 g pdde 03l s lowsl e ¢ 1)l den ¢ Glpas Spnw

VA Jab (slos] Sts 5 baylys o piS Fs (slocyY &l S | Laiye Sliso L5

¥OT AN oldlas ope wsyy 020 OV E lélss
sSsh b LB o by pdaw jl e VYAY glas)) sy
4 WAV ely J o )0 aw b ol S
OB 9 QAT g shaee bl 93 53 Tiome 25l 93 )90
5 sl St dass paldl (el 5l il 0 ploul LSS
oMbl il o o ke YOV 1 53 &Vl Uiyl (5:Sile
Job ol o o3y L5 V Jgaa 50 Lialejl e S
CulS i3 93) yio So Y ISy e sl cutS s,
8,5 a5 3> o il O+ ety Al 5 (4ny o ym
o (Bl A oya7 dlolb b oy o 0w Ve oli b
A8 bl slacug sl W )F culS wd Oygeo
B ooy b )ss 5oy W0 2 ol s g cusi Jler ol
ghd Sl y5b 4 )bl 15l g g Pl (ol doy>
A9,8

aon ) CudS e (55w o3lel Jols £ly; clles
(Eolel Sy 355 iy ol il Jolpo g 0lo Ul
Jad > LSy b 4 puS g 5 ladile b oj)le
o g 325 bl b plosl 15 e 93 2 (6l Sl
PSS WWr g LS 53 jaud 395 p)S5lS Y0 (SL- wigos
OFgrs 35 b Jloel s’ jl LS LS ) (39 5i0 398
5 5 ey S ol )3 g bl Ceond w4
algl Gla 5l L ey ooy 5o ab eolatwl auls
Caibyp wuiS sy i e il e sl Ve slasls
M Ll )3 ole aws jody eudlyyy 5l g 285 90
b cdls s alb cogby yinlS g g5l Llod jl baails b ui
Sl 5l a9 &1 (g 3, ae g 4l 3, Slas () M)y
ol Gls ol S Olis ( i8s Ol b ndiges (9905
(b e &b piigp leiee () dae @il s
O oeadl ad) bl b (5glS jadls 5 (5glS (slgme
Clsios duwge > (ICC) DM (G555 5 pole ol
SiPPSS 5 o 35y olXalojl) S 5 Jlod 4 g
& §elS glaize ind (65S0jlul (LMe wlddos yisy
il g 051 codiand 5w ) £ Ve 5l ealizl L
55 25 Sl 5 9 ilS ol b el
Cudy 4555 69y 5| TS e Sliue o 9 48B3 )93 5 e
bl 35lS pasli 9 VY oles skl ol 5 99
S Slio g ey el Casty VOA o)l 5kl
Sl e 5 (b o2 (5 208 Wl (s iy s
NIR-Near Infrared ) ;0,8 ool ziw ol oSy
40,5 oolawwl Perten 8600 Ji. (Spectroscopy

lol Hl58le 5 5l ealiwl b aalllas 390 las (slmodls
6y 8ol ol (elacSsly )b bl s /¥ aus SAS
WS Sy Ojgar w9 Bl (I gaw a
Sglas JBls yg05] 51 ookl b Lo Y 1uSlee b il lg
by o 58,5 15 gl 390 (LSDo.5) s s
o5 Sl Jl sl g by 4 e
03y L5 K alaly Sygeo 4 g ol Cowd 4 Co (1)

Ll 04

2
H? = Z—g x 100 (V lasly)

=Vl oy ogmg llS o  Sis 4 oot slapmilSe
Ol g am3 e &) 0LS gad 5 45 Cilie olye )3 (S
Pl olaid] Jood Glapusilse 5 ol 5,55 )5 () 36
S5 Elgl ol porn i cpl logas =Y )l o 0 dls o
@ b rd 9 69 oS e unjpd oS ]
2 Gyladd Coge axn jn &S Wil e sl Llie slee
W puucsilSo =¥ g 3945 00 by ol 1 (Sidis 35 S8
elsl Joss (gl ilies ol Lawgs 45 Slbcoslio o
(YY) ol (y65B6S gl o b )5 IS, 5

Ob a5 Bl (88 Gy b il )5 (9350000 LI5S
IRE oo Sl (Std (A5 @ il lacaulis b
BT Sis 86 (VA) ohSen 5 )sijel 2 393y dlis
4 olus § Jooxio pByl 13 b paiS &l cuaS ) Juad
Obtal )15 Bib 3905 (g 480 Ll b 3 1) (Sis
O3l g (Wl 3 Sles) CoaS JialS arge (SitS A
35 adlas y5e P8l > (g (Sleie) oS
eyl 1) pusS i Slaw (V) o, 5 5o-3YEL
P9 S (gwpp (SR AT LS pgyed pAS ()8
Oy Ulgime (il g a3 See (EalS 0gs )18
() Ohler 5 (1035 0 sladllas ;5 63505 Hlo |y &l
S s a ]y paS oleb coas b b e Glas Fuwl
cslieo oS o> (Lt Ll s 53905 ()t pg)93 PS5 )3
Oil38l (oole byl il Cannnd i Loyl i o il (g
sy o ab cuas (YY) oK 5 (g5l (ol adly
390 (b)) (St i Llpd )3 ) paS oS g 0yt
cos b paS Las Glas & ob ol Liegh opl b
e by g slaize ol 38l s 4y Shis i bl
] 4Bl Dguty il w5

b e JLSis b Syl S90S udne 4 dvgi b
P ) (5 g olel O 3908 e 3 5 8] sledle
BT )9S 3 puS iy (2 ol jolatan § w2d CutS
Lylis s als 3,Shes b als cosS b b po i Ly,
Pl (S @ oo glapypY oluls oy (Sis i
686 ) Gua ol adllas )l sl ol Copon
93 (AW | Jols Fs p¥ V¥ b cuas 5y (Sid i
S Slao Mol bl ) (S8 95 x @) (6 pS 5,
Ll 005 ])?‘ OL? PA;f

95 9 9o
@ S (2l oS L baye Clio b))l polate &
G Jols Fs ¥ V¥ 5l ouad clal (Suis i
oolas 9 Sguild 08) (JE 95 a5 odlatwl JB i b Ol o8,
8 Cosl Y paIS 03, S JE g5 () ol (St G5
B3 08y @l o(F) 335 oo S Lyl )3 0305 5o 4
ol (S5 25 4y Joiie 5 Copmpes (oMol s 5l
Cawl 0145 uﬁ)u UI)J"‘ S>> Sais 9 P)f ‘}EL\Q d‘)‘ LY
bz g oo ad g ol duwie 3 Ol o3, (VF)
Oibot ol (V) cul odds agr SLVS*2/Pastor o s
Jdob LS b g Jo s g ol Clisiod dunwge )


http://dx.doi.org/10.52547/jcb.14.43.117
https://jcb.sanru.ac.ir/article-1-1354-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-10-23 ]

[ DOI: 10.52547/jch.14.43.117 ]

M4

S o i 355 g pie 035 s lans] cpums ¢ 15l dan ] ilyas duns
V¥ ):.:L /¥y 0lasds /ﬁ,m.))lge JL.; /Jcl)j O‘Jbl.;f C)'Lp\ ML‘LA”;

2
O, —
GCV=J:x100, o2 = MEGTMSE

X r

Table 1. Soil chemical properties of the experimental site
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Table 2. Results of analysis of variance of grain-quality traits in bread wheat lines under the normal field conditions
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Table 3. Results of analysis of variance of grain-quality traits in bread wheat lines under drought-stress field conditions
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Table 4. Results of combined analysis of variance of grain-quality traits of bread wheat lines in the normal and drought-
stress field conditions
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Table 5. Descriptive statistics, estimation of heritability and genetic coefficient of grain-quality traits of bread wheat
lines in the normal and drought-stress field conditions
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Table 6. Correlation coefficients between grain-quality traits of bread wheat lines in the normal (below the diagonal)
and drought-stress (above the diagonal) field conditions

5 ,Sks s Ig: Ig: i
4l 3, Slas o= g Uy e e = &y g5 b Slaw
ds oz . - (e ) i [Tt .
ol pgn o o 09 < ob
—[-A"" — /A" —/-0" AV —ef\™ ofo¥" —of ¥ o[y \ b e
—/¥" —/o¥" =[x Niia —/\§" —ef-a™ —e[-¥™ ) o[-0™ &l B
— /W -5 Vs N S -Jos™ \ AT — /¥ ol Gls
o[ A o[- o[ -y S\ \ N —ef " A Sy Slgme
-7 -[-A" DA —f 5" ) NS -y —ef-am -[-0" 5 0e
AN EA\ LA \ ALY -[-A™ o[-y o[-A" of-0" ol slgie
AN A ) —of¥" ofoxn® -y AN oy o[ 5" ol asls
<135 ) AN Rial A" of-§" A\ - e (kg/ha) 4l 5 Sles
Gl gy d,Sles
\ A" —\" Y N R N vy -\o™ IR
(kg/ha)

oy ) 90 Jloin! pdaw 50 09 JI3 gixe cad Py w9 % (D91 I gime pis NS

Jgene balyd )3 (b paiS Fs (slagcn¥ ) (665 oIl 3,90 Clio (slaole 435 @l -V Jo
Table 7. Results of factor analysis of measured traits in Fs lines bread wheat under normal field conditions
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Table 8. Results of factor analysis of measured traits of bread wheat lines in the drought-stress field condition
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Extended Abstract

Introduction and Obijective: Drought stress is the most prevalent and limiting factor in the
growth and productivity of crop plants. According to the challenge of deficiency in precipitation
or consecutive droughts in recent years in Iran and as a result of a shortage of irrigation water in
wheat production, knowledge of the relationship between grain quality and grain yield under
drought stress can be particularly important to identify lines with drought tolerance. The present
study, hence, evaluated the effects of drought stress on the grain quality of 104 Fs lines derived
from a cross between Barat x Nogal in wheat.

Material and Methods: The effects of drought stress on grain-quality-related traits of wheat were
investigated using 104 Fs lines under normal and drought conditions. A randomized complete
block design with three replications was used in each environment in the 2020-2021 cropping
season. Grain yield, protein yield, grain hardness, Zeleny sedimentation volume, protein content,
bread volume, gluten content, and gluten index were evaluated.

Results: Analysis of variance showed that there was significant genetic variation in the lines for
all traits in both environmental conditions. Stress and stress x line interactions were also
significant for all of the studied traits. Mean comparison of lines showed that the quality in bread
wheat was improved under drought stress conditions due to increment in protein content and grain
hardness. The highest grain protein content was found in lines 10, 52, 54, 68, and 71 with 12.96%
under normal conditions, while it was found in lines 10, 28, 32, 61, and 93 with 13.94% under
drought-stress conditions. Although the growth and consequently grain yield were limited under
drought stress conditions, increased concentrations of grain-derived ingredients including protein
content, gluten content, gluten index, and Zeleny volume were noted. On the other hand, grain
protein showed a significant and positive correlation with the Zeleny volume and water absorption
in both environmental conditions.

Conclusion: From the work carried out it can be concluded that firstly, selection of wheat lines
in respect to grain quality must be undertaken separately for each of the normal and stressed
environments, and secondly that the grain quality of wheat lines under drought stress conditions
was significantly better than that of normal field conditions.

Keywords: Bakery quality, Drought stress, Grain protein, Gluten index, Zeleny sedimentation
volume
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