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Table 1. Characteristics of the bread wheat genotypes in this study
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Table 2. Combined analysis results of investigated traits of bread wheat lines under normal irrigatationand water

deficit stress conditions
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Table 3. Descriptive statistics and variation rate for investigated characteristics of bread wheat lines under normal

irrigatationand water deficit stress conditions
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Figure 1. Villon plot and Box plot for investiﬁated characteristics of bread wheat lines under normal irrigatation and
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Box plot shows the distribution of data based on minimum, maximum, median and first and third quartiles.
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Figure 2. Villon plot and box plot for investigated characteristics of bread wheat lines under normal irrigatationand

water deficit stress conditions. Violin plot shown visualise the distribution of the data and probability density and
Box plot shows the distribution of data based on minimum, maximum, median and first and third quartiles.
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Table 4. Mean value of kernel morphology, phenological characteristics and grain yield of bread wheat genotypes in
irrigation condition
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Table 5. Mean value of kernel morphology, phenological characteristics and grain yield of bread wheat genotypes in
water deficit stress condition

GY

TGW

SW

SL

PW

PL

PH

KL/KW

KT

KW

KL

GFD

DTM

DTF

DTH

9

RO YVIE  VMAY YV NYE O YEY VYA YV Y/se  YISN VIV Y& \YE YFA ¥ \
YAYS O OYEIY O YIYO O NY/E SIYEY YVE L AN-/A Y/$V YISV OXIVY  slss Ys WY 10) ¥ Y
YOVY Ye/Y O YIYE NN SYAA YOIY WY YISA Y0 YISY SN YO WY ¥ YA Y
YYSE O OYEe YIEY O WYY Yola Y/ Y/os Y/ YISA S/A Y W oY VFF ¥
YAEE  YYA VNS VY A YAS MDD YIVA YINe YISY VY Yy N2 YA VFY 0
FEA YN YIYY O YA YYY YN VYD Y/¥0 YN YIA- SIAY YA Yl VFF WY 5
YLy YAD O YAY WY MR’ VY. avy Y/AY YIEY YIS SIMYS ) ¥4 Al v
YA YO/- XYY VA /YA SIS W YIYY YIN XY SIVE Y. i 2 WY A
YWY OYOE VMAY O WY MY Yals VY YIVE YIYS VIS5 SISA XY V5 ¥ WY q
YEEO  YY NMAS N e o YYY O YYE VA Y/ YIVF YRy S\Y O YE 15 Nas WY y.
FAFA VY- YA N MR YA as/o /Y- YIS\ OYINY O SDA XY N2 Nas WY )
YYAY O YA. VS OAYD /NOY YYIY AA /50 Y/o-  YIoe  slos XY VA V¥ e Y
¥eeo OYYIVOOYIYO VY YAY O YYIA V-AA YIYA YIN Y SIS YA YAl V¥F YA W
YASO  YYIA NS NSY NV YEY Ad/A Y/vs YA OYIVY O sy YA WO \¥5 ¥ ¥
VASY Y¥/e YYD NN /AYA L YE/Y Nelf¥ YIAS Y/fe  YIYA SISA XYY WY - ¥ 0
Y- XYY YEY VA S/FYA YA N/ Y/vv YA YAY  FAa YA N2 V¥ WWF Vs
YaYe VAR MAY N/ /¥YD YUY W/A \ATd YNV OYIVY O sse Yv VEA V¥ YD Y
YCAY YA YEe WA SN0 YOY AYA \(/2d Yloy - YioY  slss Y- WY 10) VFF A
FYSY O YAAA O YIYY Y. /YA YOIA WY Y/vs Y/ YIAY slsn Y- WY V¥ e 3
OYYY YN YIYY Ne[5 JYAY YEN Ve0fF /o) YNV YIVE SINVYE WY \¥5 WY Y.
ARATIRNNE CV/ R YL o S PYA RSV AN LU 4 VAP VLY /5 YISV YISE SN YA WA Nas YA )
YA VMY VYA WY VS YEl V-4l /o5 Yo YI¥Y oM YE WY \0) VFF Yy
Yaee YA VXS NN NEe VIV A Y/-¥ YIFE Y00 VISA XY W \¥5 ¥ v
¥OAN  YVA Y- AW /Y. YR WYY/ Y/5- Y/eA YA VY Y YA V¥V YA ¥
YaVY ¥ YWY N Yo VAP Veolf AR YINY Yy I YY WY 4 W Yo
YYYY O Ye/A Y/OR WY/ S/YOd  YAA VY YIEA YISA YIso V.Y XY Yl ¥ WY Y5
YYYOYYN MYA N A AFE T YAV Qo)) y/va YIYY YIS S-A Y Y V00 ¥ Yv
YYYE YO NMEY VY YWY YYD VY /oA Y/oh - YI¥O V- Y WY YA V¥ YA
YYSYOYO/Y YIYO WA LYY YA/ N-FIA /5N Y/OA  YISY  SINY XYY ) 10) V¥F Y4
VAS O YVY VAY e /WA YA A Y/$A YIFA YIOY SR XY WY ¥ ¥ Y.
WAY O YA/- VAF WY YRR YYD /50 Yiss  NIse  SINA O YF WY ¥ YA )
YYeo YA NS ONMA AV YEY VeEA YIvE YISV YOy VY Yo Yl 2% V¥ vy
Yave  YVY YN YD /YYD YYIA WS- Y/ Y/oa  YIo¥  SISA YF 15 as Yo vy
YeAy VAN Y0 WA YWY YAE NN YIVA YISE YA S/ YA W \0) ¥ ¥
YYYY YO Y/NE YN VSR XYY WY Y/A- YIOY  YIEY SV ¥ ) 10) \¥5 Yo
YYESOYE/Y O MEA OWE NOF YVY AFA /5 YIEN O OYIFA S50 YO ) 0. ¥0 vs
YOVE  YE/N O YIVE N5 YAY YFIA WWYE /o) YIYY O OYISY Sl Yo W - VFY 104
YEYY VD YIYe WY YYA YYN V-4/d Y/vs YIMN O YAL BV YO Y& - 2% YA
YV-A O YVE YO VY YAY YR VBN Y/Y YAY YN SIAY Y VEA ¥ WY 4
FYAYOYSIY YA N MY YVIY VYA YIvY YN YAY O SIVY T WA W VFY \YF ¥
YYYR O Yee YIVY YA YA YEY WY /oy YINe O OYIVY SIS YA WY Nas W )
YAOY YA NS Y. YYe XYY WA Y/¥A YNV OYIAY  SIAY XY V5 VFY WY FY
YAYA O OYE/E VAA WY /YYD YYY WWE Y/A YISV OYIRY S YY 54 as Y& FY
A3 r N 4 VA SRR VA s SRR 7/ Y AN CV/ SR PRV 4 YIVE YIFY  YIYE S5V YE W V0. VFF ¥
YVAY YO VEY A/ /A YAe OVF/A Y/A- YIYA OYIYY DA YE WY ¥ ¥ ¥
YOW  YA/e NAF WA MY YEN VSl Y/va YIEY  YIoF V- Y¥ VA ¥ WY 2
A&y YVY O YeE AA LYYV YVY YAS /v YISA  YAY  SAA XY V55 ¥ % ¥V
YYAY  Yele YIYE N5 YAY O YYIA AYY AR YIVY YN SN Yy VA YW Y FA
FWA  YA- YIA N[5 SYYe YAD AY/S YA YI£5  YIM o FIY- Y4 N2 ¥ WYY ¥
YOV YOIA ¥IYO NY YA YUY WA Y\ Y/OY  YIYA dAb YA 54 ¥ WWF o-
YO YAD YA NVE O YOY YA VeY/D /oy YIEY YISV SV Y5 WY ¥0 WA oSobe

o o) aild o0 KW o 0 Jluo) ails Jgbo KL cails 03 0,93 :GFD « Sdousy b jgy dlaws :DTM ¢ Sliidles 5 1 jg, dlixs :DTF calliiw joals b 59, 3laai :DTH
i Job SL p)5) S (59 PW o jre g5lo) JShay Jsbo PL o o le) d5gs glds)l PH iy (5,0 4 Jsb Comd (KLIKW ( jro o) 4ily cuolses KT
(50 53 1,55k5) > 3, 1BY {p.5) > 32 339 TOW (p.5) i 53 SW {n s5L0)


http://dx.doi.org/10.29252/jcb.10.26.76
http://jcb.sanru.ac.ir/article-1-663-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-07-06 ]

[ DOI: 10.29252/jch.10.26.76 |

» oS 5 ki )3 (b puS e slonY 0 Slos b Sjglats Cluogad 5 als slal Ly )y

o Lo 93 10 5 oS (15 (oole (bl bl 53 ) p2)50 Slio agas (600ilyg 2500 =5 Jgi>
Table 6. Estimation of broad-sense heritability for characteristics under irrigation, water deficit stress conditions and

two enviroments
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Table 7. Phenotypic coefficients of correlation between investigated traits of bread wheat genotypes (normal irrigation condition in above diagonal and water deficit stress condition in below diagonal)
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Figure 3. Linear regression for grain filling duration, kernel width, kernel thickness, kernel length/width ratio,
susceptibility index (SI) and grain yield under normal irrigatationand water deficit stress conditions
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Table 8. ANOVA of stepwise regression for grain yield with other characteristics of bread wheat genotypes in

irragiation condition
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Table 9. Stepwise regression analysis of grain yield with other characteristics in irragiation condition
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Table 10. ANOVA of stepwise regression for grain yield with other characteristics of bread wheat genotypes in water

deficit stress condition
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Table 11. Stepwise regression analysis of grain yield with other characteristics in water deficit stress condition
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Table 12. Factor analysis for investigated traits of bread wheat genotypes in irragiation condition
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Table 13. Factor analysis for investigated traits of bread wheat genotypes in water deficit stress condition
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Abstract

Water deficit is one of the most important abiotic factors limiting growth, which adversely
affect growth and crop production. In order to study the relationship between kernel size and
phenological characteristics on grain yield, 46 local bread wheat genotypes along with four
varieties were evaluated in randomized complete block design with three replications under
irrigation and water deficit stress conditions. Phenological characteristics including day to
heading, day to flowering, day to maturity and grain filling duration, and kernel size traits
including kernel length, kernel width, kernel thickness and kernel length/width ratio were
measured. Analysis of variance revealed significant differences among genotypes for the studied
traits. Results showed drought led to decreased grain yield (0.49), thousand arain weight (0.29),
spike weight 50.28), peduncle weight (0.20), grain filling duration (0.17), kernel width (0.16)
and increased kernel length/width ratio as compared with irrigated condition. Stepwise
regression _ar)a(ljysw revealed that under irrigated condition, spike weight, Sﬁlke length and plant
height justified the majorltﬁ of grain yield variation, whiles under drought stressed condition
grain filling duration and kernel width showed the hlghest impact on grain yield variation.
Factors analysis identified four factors which explained 75.4% of the total variation. On the
basis of these results, it is concluded that criteria such as grain filling duration, kernel width,
peduncle weight and thousand grain weight could be considered as effective criteria for
selecting to improve grain yield in water-limited environments.

Keywords: Bread wheat, Factor analysis, Kernel size traits, Phenological characteristics,
Water deficit stress
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