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Extended abstract
Introduction

Hexaploid winter wheat (Triticum aestivum L., 2n= 6x= 42, AABBDD) is an important small-grain cereal crop
grown for food and feed. In Iran, wheat is the most cultivated cereal crop where winter wheat is ranked 1%t in terms
of production. As the world population continues to rise, projections suggest that wheat production will need to
double to adequately supply the nutritional needs of an estimated 10 billion people by the year 2050. The current
global wheat production is significantly influenced by a multitude of environmental factors, including both abiotic
and biotic stresses, as well as the adverse impacts of climate change. Meeting the world population demand is
becoming increasingly dependent on the genetic improvement of new cultivars and developing novel techniques
for agricultural practices. Investing in the advancement of novel breeding methodologies for cultivar improvement
has emerged as a pivotal strategy in addressing the multifaceted challenges by 2050. Such challenges encompass
poverty alleviation, the imperative task of nourishing 10 billion people, and mitigating greenhouse gas emissions.
The main objective of the present study was to screen bread wheat genotypes resistance to Fusarium Head Blight
(FHB) disease.

Materials and methods

Twenty-seven bread wheat genotypes sourced from Iran were assessed for Fusarium head blight (FHB) resistance
in a field experiment conducted at the experimental research field of the Faculty of Agriculture, Lorestan
University. These isolates were obtained from naturally infected wheat heads in the Plant Protection laboratory of
Mohaghegh Ardabili University in 2017 and were selected based on their high DON productivity and high
aggressiveness in greenhouse experiments. At anthesis, the field plots were sprayed with an inoculum of 108
spores/ml, and the procedure was repeated 2 days later to reinforce the infection. To estimate the heritability of
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Determination of Resistant Genotypes of Bread Wheat to Fusarium ...

some traits of the investigated genotypes Genotypes were sown in a randomized complete block design with three
replications. The experimental plots consisted of 6 rows of 2.5 m length with 30 cm spaces and they were sown
by hand.

Results and discussion

The results of this study revealed that there was a significant diversity among the 27 varieties of bread wheat tested
in terms of growth traits, yield components, and grain yield. The results of the Duncan's test for comparing means
indicated that cultivars Ghods, Shiraz, Morvarid 2, and Pishtaz exhibited significantly higher grain yields
compared to the other cultivars. The findings of Pearson correlation analysis, alongside the stepwise regression
analysis, underscored the significance of several key traits in determining grain yield. Specifically, the analysis
revealed that 1000 seed weight, plant height, number of seeds per spike, number of spikes, and spike length exerted
substantial influence on grain yield. This highlights the pivotal role of such traits in determining the productivity
and yield potential. Given the values of broad-sense heritability and genetic gain observed for plant height, coupled
with its high correlation with seed yield, plant height emerges as a promising trait for enhancing seed yield through
selective breeding. These results suggest that selecting for optimal plant height can effectively contribute to
improving overall seed yield in the targeted plant species. Furthermore, the comprehensive analysis indicates that
cultivars such as Shiraz, Pishtaz, Ghods, and Morvarid 2 exhibit promising potential for transferring resistance to
wheat spike blight disease within breeding initiatives. This underscores the suitability of these cultivars for
inclusion in bread wheat breeding programs aimed at enhancing disease resistance in bread wheat varieties.

Conclusions

The present study revealed that grain yield had a strong and positive genotypic correlation with plant height and
number of seeds per spike. Therefore, it can be concluded that these two traits may be considered as the selection
criteria for the improvement of grain yield. The findings of the present study imply that the yield trait exhibited
the highest broad-sense heritability and genetic advancement. Therefore, selecting traits with both high heritability
and significant genetic progress concurrently can greatly enhance the success of future bead wheat breeding
programs. By prioritizing traits that demonstrate substantial heritability and genetic advancement, breeders can
effectively target improvements in yield potential and overall performance within the desired plant population.
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Table 2. Broad sense heritability and analysis of variance for growth parameters, yield components and bread wheat yield infected with Fusarium head at field conditions
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Table 3. Pearson's correlation between growth, performance traits and percentage infection for different bread wheat cultivars infected with Fusarium head blight disease.
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1 1
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1 0.60™ 0.79™ 3
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1: Plant height; 2: Spike length; 3: Peduncle length; 4: Awn length; 5: No. of tillers; 6: No. of spikes; 7: No. of spikelets; 8: No. of seeds per spike; 9: Thousand grain weight;
10: Grain yield; 11: Percentage of infected spikes; 12: Percentage of infected spikelets
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ns

ms *and ™: Non-significant and significant at 5 and 1% probability levels, respectively

14



VERY /Y ojlad / Ve A/ alE Kh sla i

Y= 856 - 0421 (5, plis,) +3.00 (S s Job) -
1.573 (asehie 3laa) + 2.619 (ahiwe 3 «ils slic) +
3.573 («ls,l5a 035)
20U f.\;f iz ol 3 ad g M s)len Ao
SIS Lyl b o 0 S il (61 (6 e Ao
2l el il ald Gl 0 Jsde 3 (slasze
Gty Sled ol olew dos 5 el Cewsay
el 5 B (gduares pslisans Yo sls 0 5 Sl ms
S 5 S by iy (33l Olale (s
Sud s Gk 5l sy golew 4 el
Bl 5 pslas Ysls e 5 el Glily Ol (obe
Solo 4 ol OB 5 331 SO S s s
(0 Jad) s aslis
wilige pB)) s ad s o )l Sl o
Sd B0 S (135 YV (glanglie il 10U ("‘f
Sl 5 palish adst SOl ol & S
Sodl was el sds w1 0 Jsas s Wol
(I8 s 33 el Gt Oly e (g3l pB
SUs oy o Jlom s gy ol Lt o3 5 )
SHWI 5 YOe pdgy «825,08 L)l (pomed 5 520
(25 Ol pBLl ( (Sa T a5l s s p sl aas
pslie Yauslsse 5 S eSU s BT (s g3 s
3B Al e G Glldy Ol S = 5 As g
LS ghpatas wle L O
(5 5 S5 bl iolie e g p S
D D R R R R
il Vs s ciliie Slio ol K55 S0y
S Clis Sah Sldlas js ol sl esls
2500 Sl bzl op Sage 3l S5 s pdidlg
$l e L;wa 03 &S (5, sba (Crippa et al., 2009)
Lotfi ) &S s slisl Sl il ot i S i S
sdel st b5 Ll (Aghmioni et al., 2015

‘(‘\/\/\Y‘) 45)4. CLOJJ‘ Slews BE LSJ'.’.'L.’.C’J‘)j o ...-.m

Y¥o

ml isles, Lyl s s Ol e esle uﬁ:.w.u
Sl 5 o Shae (i Oliw e olo gﬁﬁ‘w
o o3l laasli 5 Laadon Lo)s ypoman g 3 Shas
S¢> 9 )\ Olis oS Cnl sl 45|)H~ JJJ}- BE é)La.;;
Slio L dls 5 Shae Jle sbay .cils axllas 5,50
i 53 ails sl 5 ao slaad camy slaas (S J b
oy Sos b il (ol e 5 Sude  Sieen
Job g gyl Sliv b (sl 4 ol glaalin
Slaazhin Lo s 5 dilsslpn 055 (Siys b (S
%J\MQW\{)}\J&M}W@@J}T
Azl (gl gme 5 A MM)J Sls sluss
00 YV Gradls) lad g o S 1glad o 4 520
\J&i)zd\w)}»wki\ﬁ@duiibjs)jﬂf.&f
A% r[>u\ 4.;‘}2'-4.&)5 r.é) YV Glodiws RGN IS 9 4:\)‘
Cw)\owjujl(\i}\)rjﬂL{Jj\uyws@,k@
.)‘ijcWJ\Mc@)J}E&J&‘J{d;L‘MJ}ELG}J
s g s sme (85 shyls als 3 Shas caselis slaas o
IV A EFE N TTIYAA AV X AT QA Ay Y
slaalin do s 5wyl 03y Slas s 5H(YY 5 Y0 )
LIs b s 2T ad o ails (65 oo T (glamamcins 503l
e 53 S5 A o 2ose Slie Ll 8,0 05

Jm;\x}ii;uyjsb
o8 O 55 2 S p 4 S 55 4w
ol g atasly e Olgea 4ls JJQA&QT)JASC@‘L}
s s Clis Olpea (63 Shes 5 g, Cliw
Qﬁﬁ@s.u.w\o.)uidjb‘iJ}J@)bcﬂbﬁaﬁwﬁ
MJ_}.! CLO_T)\ Chwo 0 aS sy QLS vg “ CK J.}:‘“’”_}g)
OJs 5 a3 &by slaw s slaw (o Jsb
q-\/oo Cjw DL 60.1.:: L;)jw;) JJJ J)lj M‘DJ\JA
dslas . Ldsad a1y dls 5> Slas Ol s 31 Aoy
Olgea &l 5 Slas (glp odd 03] padsd Jaew S

.J»T;”w;@ﬁjcjﬁi@w\jw



b‘)&q& 3 Lﬁ‘f-“

TONTTR Ct | PP IR VNGRS WE LI GOV PRP-JER VG Y
Kanouni ) ol Sdée bl Ol Sl pass gl e olgs
(etal., 2012
>1M}J<::;5¢é,:ﬁw;w4:ﬁtw)|)un)§w
S i Gl M o ol alow b s ali
Vaz| Slis S5 S ey 0350 by -0l OLES |,
3 SO 5 kgl DI sy o Y
s Gul et al, 2013) ol Slis cpl sdiSJ =S
S i b adoen Yl g il & das e 0L s
Ogunniyan and Olakojo, ) Ceus ol o S5 K55
UYL il 05 s atagm LS O,b 5l (2014
skaas QLS Slin &l ol SS cd i
Slis pl o tiSJ 28 b0) Skl 5 < ol
sl Ol el Cewsas =l (ali et al., 2011) ..
Cdo gl (S5 i 5 6 p il Ol o SYL
Olosan & Sliv sl bl .3l 3405 wlss Shes
Ll e Bl W So) Cohe 5 @il
.(Nikooseresh and Njafian, 2016) .l el s 4o

230158 SN ol 4 0L puiS pslie a5 e

(Al sdalie (AV/+Q) &ls 5 Shas 5 (AV/EY) Ji;l,\, Jsb
(A/8+) dew Job (Y/07) o sluws Ciao S J= 5
355 4y Sl nreS (VYAY) axliw sl
Slr 555 5 5 Dk b Lol ol
3 i Sbls &lsslpa 055 IS Jb s gl
S Shls alinys wls Slae 5 ey sl Slis s
Sl slr 58 Sl e Lo Vsl
3L ssd- b lis ol Oly &S conl pl sdias OLS
{(Kanouni etal., 2012) 5,8 & | 3 Lo b cou
Slr 5 5 o $5 Dl 2 030 W e
Slis cpl Gl Ol 03 7S aels sdias Ol Sliws
Ol (g il s O35 YL (Singh et al., 2014) ..l
s aar s b osllae gl (85 Ol S dad
= S| (Singh et al, 2014) coul Ol ot
DG p e oS 0 fse Yl il
S iy e I e ls 48 g bl das e Ol
Crlms e DL A e S sl L SRS
S5l p L0l (Sns sl eslinad b s e

-5T1
-
S
) =474
E
8 3
S
>
2 4
i
E 4763
wn
00.00

AT AD DR ADPPO PN DG P YOI NS

sl ad s SOl (Solen Ll o 0L oS il Bl (gduey S ) S
Figure 1. Grouping of different varieties of bread wheat infected with Fusarium head blight disease
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Table 4. Stepwise regression analysis with bread wheat seed yield as a dependent variable and other traits as
independent variables

_ sl oo . .
JJmMoM%L&\W Qj:.sz)g./.:ﬁ A}J)\.\.u d)‘JL;UuJ‘JJ.A
RHCW
Variables into the model Coef > T-Value P-Value
SE Coef
Collosue
’ -58.6 21.800 -3.92 0.001
Constant
X1) « &l
( ) 65 aal -0.421 0.230 -1.83 0.008
Plant height (X1)
X2) KL
x2) 00 dsb 3.09 1.040 2.98 0.070
Awn length (X2)
(X3) asbew sluss
T -1.573 0.800 -1.97 0.036
No. of spikelets (X3)
X4) alow s sl
(XA) i 53 4l st 2,619 0.101 26.04 0.000
No. of seeds per spike (X4)
X5) &ls yloa O3
(XB) wls )12 055 3573 0.288 12.39 0.000
1000 grain weight (X5)

R-Sq(adj)= 96.55%

oale sla Sas sl alalsa 05 5 dins 3 &ls slass
Ll oo geuses $ls :J.ﬂa} [G] OVE S SOV 1
3,50 e85l Sl ol 5l s (Aharizadeh et al., 2013)
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Table 5. Percentage and severity of infection with Fusarium head blight disease in different varieties of bread
wheat under field conditions

ooled ool Soleny Ao 3 Soleny D2
No. Var. name Incident Severity
1 Satee 53.3 ol 39.1 poliaeas
Mahdavi Susceptible Semi-resistant
2 olal 533 ol 39.1 poliede
Sipahan Susceptible Semi-resistant
3 S 20.0 polhedes 177 f3tee
Shiraz Semi-resistant Resistant
4 6:')\ 53.3 wl.w:- 53.7 wL«;-M.;;
Azadi Susceptible Semi-susceptible
5 oble: 26.0 ol 2538 polRsded
Baharan Semi-susceptible Semi-resistant
6 Ol e 26.6 o 273 poletas
Sirvan Semi-susceptible Semi-resistant
7 s 46.6 e 53.7 e
Bahar Semi-susceptible Semi-susceptible
8 ey 133 plRsded 135 polee
Pishtaz Semi-resistant Resistant
9 o7 46.6 o 40.0 poletas
Tajan Semi-susceptible Semi-resistant
10 o 46.6 et 58.0 e
Pishgam Semi-susceptible Semi-susceptible
11 352 40.0 e 34.4 e
Shiroodi Semi-susceptible Semi-susceptible
12 = 46.6 rbmtnd 497 rbmtnd
Oroum Semi-susceptible Semi-susceptible
13 L3 466 bt 432 bt
Darya Semi-susceptible Semi-susceptible
14 > 40.0 bt 312 poliaeas
Dez Semi-susceptible Semi-resistant
15 O 73.3 ol 73.0 o=
Roushan Susceptible Susceptible
16 Lol 46.6 bt 42.2 rbmtnd
Morvarid Semi-susceptible Semi-susceptible
17 Yol 40.0 S e 36.5 poliaeas
Moghan3 Semi-susceptible Semi-resistant
18 25 53.3 ol 40.3 o
Kavir Susceptible Semi-susceptible
19 o 6.6 polheces 6.4 o
Qods Semi-resistant Resistant
20 ~ 46.6 uf“lm"w 46.7 wL-*"“-M
Bam Semi-susceptible Semi-susceptible
21 L 333 ol tad 35.1 polieaes
Arta Semi-susceptible Semi-resistant
22 S 80.0 el 75.2 o
Vierynak Highly-susceptible Susceptible
23 S 80.0 et 769 o
Aflak Highly-susceptible Susceptible
2% Gl 80.0 el 769 o
Ofogh Highly-susceptible Susceptible
25 =l 333 poletas 20.4 poliesas
Arg Semi-resistant Semi-resistant
26 s 66.6 ol 740 ol
Folat Susceptible Susceptible
27 Yool 133 poldasns 6.3 poles
Morvarid2 Semi-resistant Resistant
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Table 6. Genetic parameters for yield and yield components in bread wheat genotypes

obls obols Sadds S S P S Padt
e 5 R e S5 55 S
Traits Phenotypic  Genotypic  Heritability Genetic  Genotypic coefficient  Phenotypic coefficient of
variance variance  (Broad sense) advance of variation variation
5 ol
RS 23.00 2257 98.13 9.70 41.13 42.04
Plant height
o
s 6.81 0.64 9.40 0.51 6.96 73.99
Spike length
3|
SN dgp 17.03 16.56 97.24 8.27 60.66 62.39
Peduncle length
KLy
0k 1.42 1.34 94.37 2.32 17.68 18.73
Awn length
does Sl
T 0.12 0.07 58.33 0.42 0.61 1.02
No. of tillers
aliw slus
' 1.56 0.04 2.56 0.07 0.70 27.37
No. of spikes
dodiw s
T 7.67 1.06 13.82 0.79 4.87 35.33
No. of spikelets
i s dls sl
No. of seeds per 8.16 2.02 24.75 1.46 2.40 9.68
spike
<l s O
Thousandgrain  18:40 12.27 66.68 5.89 3052 45.66
weight
ls s JSL.&
650.60 573.10 88.09 46.29 21.40 29.75
Grain yield
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