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Figure 1. Graphical presentation of coefficients of correlation between the studied traits in the heat tolerance

evaluation of bread wheat germplasm to heat stress in Ahvaz (N and S stands for Normal and Stress condition,
respectlvely?]. PH: Plant Height, DH: Days to heading, DM: Days to full maturity, DHM: Days of grain filling, LS:

Spike lengt

, NS: Number of spikelets per spike, NF: Number of florlets per spikelet, NSS: Number of grains per

spike, WHS: 100 Grain weight, WSS: Grain weight of five spikes
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Table 1. Eigen values and vectors in the principal component analysis of the studied traits in bread wheat germplasm

under normal and heat stressed conditions

(5) Lol ade (JUey) kol adlge o
Y Y \ Y Y \

- /¥y —/¥Y —/<A -1 —\Y -I¥Y olS gla,l
[0 Al —/¥Y =y ooy -/¥Q adgs yorls b 3o,
=/ ERAR S\l /N . <I¥0 Sty B gy
SRZARN AT DA 4 —-¥ - I¥Y &l iy b g,
oY —-I¥o o/ oAl SN AL adgs Jobo
QAT — /0N AN EAN - /¥y IxY Al 5> o oliws
/¥ =Y BAL BAtd =/ SRZARN ol > a8 laws
Ans Al A NAxs —-/o —[¥ adgs 5 &l slas
— /51 —/ey BARY =/ —/a ERTAR &b do )iy
—</\¥ —-/v¥ -I¥5 = /YA —-loy -1y adgd O 4l e
\JAN /P VAY \AR /oy VA& o35 yolis
\7A8% YAIYY AAN \¥/50 YY/AY YAIYY

ol G
YOIAD £YI0A AAN Yo/vD faAR YAIYY oS g

Jol ol adlge dw oS ol L bo)S i bylyds jo ol
osly uilyly 5l o yd VOIAD oS5 5l 13855 0509 jlade
aly 59 Slas ol Lol adlse 13 () Jodo) Bas Jolis 1,
s dliws ;0 &by i g azdiis pd a8 dlawr caliw
g et )b U jg) lao g g Cue o pd (25,0
ool 130 sl | it 56 s oS (S b s,
e gl (S5j ladiges Jol (ol addie )3 355
P95 (Sho b Jb e 3 9 a3 Shee sl 5555
KC  (Se5) sladises hloioo pasedo |) (sw)95
5 Cpsuim > KC 12778 4 KC 12760 12690
KC 12677 4 KC 12444 KC 12652 .55} (sladises
L Jol Lol addie (gl (goue Hlade o eST gl
Gg gyl g aliw Job i dodiw S clae
1 g sl pgd ol adlie 0 1) e 36 oy yin
3 hol 4l cpl (gl ylade cpyieS b (S5 sladiges
KC K sldgesiiil o gy j8d Olaw bld
sladiges g i KC 12798 4 KC 12800 12783
KC KC 12822 KC 12644 KC 12818 S
adlye slp 1y goae lude oS’ KC 128274 12438
ol adlie 0 Cute cups S, b pey ol
Oy o g 391 (Blate axdliin )3 45 Sl o & poe
b (S5 (slasiges o ol allpe o) Ll 1 iS58 (g0
oo 1) yioS doxlis )3 aodS a5yt &b Lo (g
s KC 12801 KC 12652 S.uj sladiged bl oo

S5 sladises 5 pde ly KC 12817
KC 12827 4 KC 12697 KC 12748 KC 12637

W2 pow ol ddlie (gl (goae Hlde oy eS (gl

Sblme lilyy (cw)p 3)90 wudlip joleS olaie 4

(Va JS) ad pawy ol slaadze Mgl B
90yl Cuto palie 4 g0yl 13 YU Cusly Cuows 4l
bogopnd g o35 pd (Se8) gladises Lol loadlse
039 9 Absinw 53 aild slawi g oligS gaily aly 0y90 Jobo
o) ool 58 e 518 anl pl 0 ieS dliw gy &l
Sldises & 4l pl &S €S ams g o Sluogas
W05 YV 2l 0l olaid] ol de Jwdls b Ss5
285 518 a4l ol )3 w390 meMip)s 5l (S
kol adlie bie pdlie 4 Hbsei Co Ciow g YU sl
ol g )b olaidl pey ol dddie e yiolie 5 Jol
a5 b 035395 5 (195395 M )] 508 frlate ¢ ol
2ls o8, bl o oS Al gy w59 9 dliw jd &l
2 ad @Blg anl pl o (KB diges VY olyer 4 oyl pos
polie b (S5 sledises jhoges ol 5 o Cuomw anl
ololp g xS )8 (ol adlse 95 o Bl I it
A8, il o e > by 0)90 Job g dlius gy &l
o 9 (S5 diged SV olyem 4 S 4 Ve aald
Ol 055 il oSy 4 arg b i8S 5 el
Al opl o &dly (Soi sladged &S C8)F A
o 90 S55 dge ol wedhe)) el
polie & iy A lged ol Culy Cuow anb bl o
5 Sl boipe pod g Jgl (ol adlpe (sl (e g cute
9 Al > &l 2l b 03 JS 03 9 )3 (SB) sladiges
dges ¥e dlaad g wlad go jlosio 1)y dlias iy iy (59
Soadlye & w8 @l A8)S )5 4l ol > (S


http://dx.doi.org/10.52547/jcb.13.39.228
http://jcb.sanru.ac.ir/article-1-1273-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-07-01 ]

[ DOI: 10.52547/jch.13.39.228 |

Sdes! JIJW PRSI RE IO u»l..u)d:. syl Cawgy a)LA}U)AAI ()‘J)L‘ ‘JB‘)“)- AT

Yy

O S mesdly 5 3 LS IS 4 Jooie (S5 gilie plolis

b 59y eomsalivn U jgy i gl)) (nSle (0y5Sos8
9 Jlop bulpd ) i)y dxdis ol g Ll (S,
5 Jlogs Ly 2 €l (0 5 5y (e (255 5
st i Lt 53 i g xSk (n S sS
OsSbe (n 58 )5 sh1> 9 (ST B9 VY 2 Joidio p)lox
sk xS (255352 5 8 3 Jloys Lnlyi 3 53 i)
Wged )l | JSdite oty 09,5 g A5 Laulpd ) aliies
5 KC 12651 KC 12444 KC 12438 Jols S5
U 59y 9 ol B jg) nS0ke (i b KC 12652
35y xSle (npeS (g5 g Jloy ulpd )3 oS (S,
59 et yd aly slawy caseliin)d dodS dlass caily Al U
9 085 g Jlop kulpd ) dliw gy &l (jg 9 4 2o
2 i)y dodiw ol g i b 60ke on i
D Jloy s
@ Glol laddlie e el wpd @l
aS ol slis K means glases 4 im0 jliel ow)yy jskaio
3 (7 JS) 505 K58 %0550 (i ol sloog S
Ol Bl e Jsbo 3 og)S JiSly 4 d2s L
bl oS ples 3 Jgl @b A5 & 35 (5S4t
podlp)) > SSE plsl slale 4 g (gyile Coenl
Sbog)S nj > (SeB) ladiges bl (owyp 2)90
L slaog)s Jols) K means glasgs o0 5l Jols
(gdmin oan whis I oolatwl b (pgd 5 Jol Cuonl
aseie Jldged 53 (nl 3 & pohailen (P JS3) a8 Lo
rodlp); ) 255 pld g SSE S el plgd ol
Jol 09,5 4 basye 53905 ) sl 03,8 3l (g 3590
191 (KC 12842) 119 (KC 12765) S5 (claiges
aolb 1,05 1 197 (KC 12848) 4 34 (KC 12670)
63 (KC (S5 sladiged 5 a3 gly jlges 355
177 (KC 12828) 4 57 (KC 12695) .12702)
119 S5 slbdiged widl She a1y dlold op iS5
S » ey 191 (KC 12842) 4 (KC 12765)
Dges alolid adiged (p pplete lgie 4 plgicen |y 0l
162 (KC 12811) 471 (KC 12822) S5 (sloiges
197 (KC 4 34 (KC 12670) 174 (KC 12825)
5 055 Sy olyie 4 pgd ol e 9, 12848)
192 (KC 12843).181 (KC 12832) _Su55 (sloaiges
179 (KC 5 130 (KC 12777) 175 (KC 12826)
S5 clbiges plo g wpld ol S35 e, 12830)
FB R glaogS plgis 4 s oph b

shol adse 50 p e OMysl a3l oolatwl b
» Sly pluly (K55 ladiges plos 5 SSE o]y
(VD JSi) €85 )13 (s 2y90 35 Lo)S i kalys
sldiges (Lol adlie 90 (pl o Clas ol olely
shby g Lol adie 90 bld | coze polie b (S5
iy g dodliw (3 axdS slawd liw g &b (5 Glas
g dliw Job el pd dodiw dlasd g iy aliws (o &b
Bly hged cuwly o 9 Vb 4l p S Gy glis)
L8818 anl cpl 0 (SiS5 diges A0 i LNgd oo
5 Lo 55 Sdiged 4590 o o 9 Y 4l
g dodliw 0 dodS olawd wliw gy &b 59 b 03 Sy
g diw Job lin jn dodiis dlawr wliw o ab sl
Ol B SRy cnl polslp sl by S &5y )]
OB 4 el e )) (et 4l ol & C8)S A
LAl z8lg 4l oyl ) (Sb; diged ¥F ol il o Lo )3
olie b (S sladiges )lges ol o Cuows 4l )
bty b oS 5,5 o )5 ol adle 55 o Bl 5l o
& O Gy Shy b o5 de ol laadse colys
g S dliw jd db ol g dodiiw ) 4l Sl el
s Sy gli) 5 dbi Job i > axbi s
2 a8)S L8 Al pl 0 (K55 dses YA dluw bl o
e b (Siif sladiges ldgel by g Conl) Cuows 42l
Shobped g Jol (ol adlie (sl iy 4 (e g st
2 ab ol g dodias ;3 axdS dla aliis gy b 59
Sy i) 5 elio Jgb i > el 35 b
b olpe Shogad opl polsly X5yS (e )3 i
b)S 5 4 Joodio e 4 Bleie 4l cpl €85
Y olen & Yhes o olpes (S sali plB)l .ol
Dad ZBly 4l cpl o (So5 diges
@ gladgs o jlelitul b gw)p 3)90 (S dlge
o g Jloy baulyd 3 (bl el 9 K means 3,
Qoo YF dlaai (Y Joio) Sl S5 09,5 ey 5o bo)S
Csidn S 09,5 ool S I g 005 o (S
Jloys balp 5> ails wo (59 5 aliw gy &l (g (e
Bl 5> alitys el S e ey <5
Sgr Jloy bulyd )3 i Job (0o oyl 9 5
9 Volrea lyer 2als pB)l 5 (S5 L5905 A) g3 095
Sl Sile oyt (gl 09,8 ol b ol |, SVl
o5 g Jloy baulpd )3 dorliin > 4l slas g aliis > by
Dy G5 Lulyd ) dls b U ) (eSSl o
bl 09,5 ol ety 3 1y (S5 diged FY g 095


http://dx.doi.org/10.52547/jcb.13.39.228
http://jcb.sanru.ac.ir/article-1-1273-fa.html

Yy

el djy00 5 (BB o olaode ) Chugy ol pol (153 sglym) (s %0
VF e 5l IV opladd /om0 jow Jlo /£y lalS oMol aoliiags

(@)

PCA - Biplot

4 L
5 : {i o
e / ; 318
: gy 1 et | 182

PCA - Biplot

(b)

L]
136 g1
153y 51

13320330 \} 1
2.22: 95003

g wte-B3 184, 117740
= 263 1/59*/13 mo o o
g 5102 125 . =
o ==
() o .\ o
3 - )
SR : 157& 17 168 g
8 Bugg 187017 19 1
T3t A
SRR T 7' 40/’193 10 45 q
& . N O AL 17218 i 71 e "
AT N R 57 -3 21, o B LB
A s 157 ] e ’ il \
417 118 [ifp Vwarnrskd B 194 e 145 EAE et e
ELTRIPS B ANy 189485 /‘ AL
Wesisd G 57 1847 38712 [ 7, 173 (18310208124
50 135! w1g2 "202 118 167 Ehbmranﬂufhamrarﬂ? 131

<24 on 25 al
Dirn’ (38.3%)

-4 1} i}
Dim' (35.1%)

[ Downloaded from jcb.sanru.ac.ir on 2026-07-01 ]

[ DOI: 10.52547/jch.13.39.228 |

25(@) ()5 L5 o) Jloy bl 53 00d (b)) Slao (e Jgl ol adle 53 Jlaged 3 (b puiS pudlop) s -V S5
@liaw Jobo iLS iy by b 59y :DHM JolS" Sauay U 9, DM el j0l5 U 59, :DH 5y glas)) PH.(0) Lo )5 i byl s
Al gy &l 59 WSS iy wo 59 WHS calias p> ls dluws INSS caorlins ;5 4ol slias INF el ;3 dodiinw slas :NS
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Abstract

Terminal heat stress has been recognized as the most widespread and detrimental type of
heat stress in the world. In southern regions of Iran like Khuzestan, delay in planting date causes
pollination and grain filling stages to be exposed to high temperatures, resulting in yield
reduction. Developing heat tolerant cultivars is one of the ways to deal with heat stress. In this
study, to identify resources of heat tolerance in wheat germplasm, a total of 203 bread wheat
accessions with three control cultivars were planted in normal and delayed planting dates as an
augmented experimental design in Ahwaz and the agronomic traits were evaluated. The results
showed that almost all the evaluated traits were reduced in heat stress conditions compared to
normal conditions. In both normal and heat stress conditions, some superior accessions were
identified in terms of the studied traits compared to the control cultivars. In the biplot based on
the principal components under heat stress conditions, 64 accessions along with control
cultivars were located in the area of superior characteristics in terms of grain weight of five
spikes, number of florets per spike, number of grains per spike, number of spikelets per spike,
spike length and plant height. The studied accessions were divided into five groups by cluster
analysis. The results showed a high diversity in the studied genetic material and the accessions
superior to the control cultivars in terms of the studied traits were identified which can be used
in future breeding programs.
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