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Table 1. Characteristics of the bread wheat genotypes in this study

Soslaes Joo gl g ojled Sslaes o i) oyled Slaes o i) oyled
3ol yeelo Yo S gyl VA ST sblganl )
Sy Yecome V& Syl Ggybo A Syl sl ) v
I v I Y. ST Y
Ao YA S ol A RRNW ¥
. ] \pdio YY St o
KT ¥ FUECI vy ogle 33 sl 4
Medo ) ol abls e ¥ olalys ) 4
e w Ol aen p ve ogbo 5, A
osb 3UT Jo Al S gyl g Ol Sy A
olisiss s>l f J) v isle S Sl 5
) Yo liws,s YA KT M
Lgle \td olisle S 4 sl 5 WY
(=D ) ol v KR ¥ U Wy
(= #8)) Olo e YA olalp ass ™ s W
(L;cl))‘ r,e)) Caddgye ¥4 05\...; 5)95 Yy ﬂe‘e)& U'>L>a.! VO
(=15 #8)) O o o5 055 Y Sk, \VF
- - 3ol yeele v Sl b, WY
sl 3, Shes (uSilie sy an VS 9 YP (398 dolee Olho wigd U,

Sy e e (i g ole gyll s )0 ey

S by a3l (00) ogas s pipcdlyg 29l
1035 oolawl yuillg 4500 50 Cilay o

h’, = 6’6/ [(6 + r6’ge + Mo’g) /]

o5lly ne) (5655 iy 0% Jgesh ul
G595 Jolne ) laoes X i (il ly 07ce (oS
3w 17 o mtnlojl slas il g 67 oL ylel Lalps 5
olw O hg‘s) )2 le).g L] b slaws n 9 )I)SJ
Jelse (alwlid 9 (U pasS slacuin] > adllae 390
L Lo ol gl 5l s oslizl o Jole &y 4555 51 Slegs
e )‘uJ—ﬁb G2 9 uJ""I dtﬁwsﬂ o9 S oslizal
Sl L’e.‘)w )3 UZ’J‘[" 4 45 Jie %j?.bf uéle.»‘ d‘x
KMO jlibe 45 ol i 5 odlitwl oloS 55 5 sole
Bl yld me Syl (il (903l 9 0 5l S5
La Jole asy asjon (glpn Laosly a5 cowl ol oy oyl
wladole 50 sla fole Sliws s gl (V) Slewslio
2 8s Gl Kdg Sl 555 0g polde (glyls oS
@ o IDe llan,is b LLole Cylys s 5 ol Jols yn
adal) 35l yolaiads (1) Wd aB)S Jlai )3 o gtae Y
29l g e 3 lisee Slio (cne3S Sl o (s
b o pxed i L;la_b).o’d%»)f) gy il 5 Sas
L L oged pes) 5 &ylol oliolons a4lS 3555 odliul
=SS 4 9 SAS (o)Ll slalssle s 5l enlarul
A plodl Rstudio ey 4o ggplot2

s aliw j00ls U jg, 2l Jolds Su3glgid law
722 prn Syl bl jl oo 0 LS 295 U G,
B IS sy b 335 3has) Lasles S b g, o (8
Sy B gy A 5 (S8 p2 ) di jl by 5l aoy
Sl (05 3 bSOl wops 00 (18 3)5 U’js) shas)
Job (055 jolatedy Ad (6 padlaoly (ool C'J)s ”»
Sty U oliblos )5 oy Sloj dlold cily s 5 090
Ol Jo b Jols asils olal s a8 )5 a5 1o S5elgn5ad
5l b Ve ke olol p &b Cwlbus @iy (b4
Canad b (6350301 Jbuzwd uadsS 51 oolasiwl b o Solas
b pope 4 &b Jsb mands Jobs 5l &l (5 4 Jsbo
el Jolis S59d98 )50 iliuo b dpnlee Cuigil b 0
g g le oget Sy (g 9 Sy Jsbo s
P A e g gSelal il 0 (s filote
O i 09 i Job Jold (elyj lio adlbae ()
Lash i 5 .mus gl 56 al 0,Sles 9 il l5a
slaaily 5l aolas dges dw (sly oy oSt 3l ool
S 5 ly )3 il 3,Shas 5 e (SS9 5 o)l
W3,5 050l adulejl )8 ya o ails 3 Sloe ]
Roaly (g bof &y 32

o)y (Ked (cyp g Lanosly o 5l )3
5l Leosile Bl g Waosly pgsgole g iyl g5l 5l Lallas
odliwl b il yly 43505 s odliw] uSlyg =gyl 905!
bylys jo dolad Jol8 slaSsl )b (sl GLM a4y, 5
iyl S b ploml (oS 5 5 ols )L
2 Colas gadld (oS G35 4 o5 jlai I i)
e o adaly ool p Clio (Bl (ol (SI) i
W)

SI=1-(Yp/Ys)

1- Kaiser-Meyer-OlKin test

2- Bartlett test of sphericity


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

[ Downloaded from jcb.sanru.ac.ir on 2025-12-17 ]

[ DOI: 10.29252/jch.10.26.76 |

va

WAY lasls Y5 o)l /omd Jlo /)); lS oMol ackiings,

el addllas 550 Clas (251 55 4l Sxe (slachgles sl
=l Sline 5 5l (Gsdghyge «Solsid Clogad
35 el s X 555 Wiz el o225
S g 500 Oiliear (V Joia) 392 3 dne wlis
2 Gl Cadgime 5 ole ilol lilyd 4 boguiss Gl
il el oS (il 0398 (S Slio olos
Iy lawe y 581 as Jbp S ab bie a Job cuus
LSe35 {1 Jyicz) o LS (sb i bt
o 5y 52als L bLs) 1, el mls (V7)
OIS S A Ll o (U paS )3 Sujlsd )00

55,8

oltl bueo 93 43 anllae 390 ©lio il ly 4500
SeS GG g g3l

aS ol (U (Y Jgdo) puibyly 4355 5 Jols zls

303 3929 (g, Blie olaw 1> (b pAS glacie)
Bl oy son Sl i Yl g5 5| (Slo &
Slao dan ly ()b dre gl 55 Jogb) bame 93y
bl 2559 SLidlody 5 g dlius jorls U g, olisd oy
2 bl @b Bl oleS G ) e ja 4
sl g Cunload Jlos! (plio 5o &y i 50l dl> o

_ eS8 5 @le )l balpd 3 pAS (ol 13 oy 090 Sl (S pe i @l -Y Joie
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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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
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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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_ Figure 4. Bioplot for investigated traits of bread wheat genotypes based on first two factor under normal
irrigatationand water deficit stress conditions. DTH: Day to heading, DTF: Day to flowering, DTM: Day to maturity,
GFD: Grain filling duration, KL: Kernel length, KW: Kernel width, KT: Kernel thickness, KL/KW: Kernel

length/width ratio, PH: Plant height, PL: Peduncle length, PW: Peduncle weight, SL: Spike length, SW: Spike
weight, TGW: Thousand grain weight, GY: Grain yield
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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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