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Extended Abstract

Introduction and Objective: Fusarium head blight disease is one of the most important and destructive
diseases of wheat in hot and humid climates, which, in addition to reducing yield, causes the accumulation
of mycotoxins in the grain, which is dangerous for humans and animals. Passive resistance against Fusarium
includes many morphological and phenological traits such as plant height, flowering time, heading time,
number of spikes and spike density, which help to escape the disease or create a kind of resistance to
Fusarium head rot disease. The purpose of this study was to compare the studied genotypes with respect to
Fusarium head blight disease and to estimate the simple and canonical correlation between morphological
traits and disease resistance traits.

Materials and Methods: In order to evaluate 92 improved and native genotypes of Iranian bread wheat
against Fusarium head blight in two crop years (2019-2022), experiments were conducted in the form of a
randomized complete block design in the farm of Gorgan University of Agricultural Sciences and Natural
Resources. Morphological traits measured included plant height (PH), spike length (SL), and number of
seeds per spike (TSS), and agronomic traits measured included heading time (DTH) and flowering time
(DTF). Disease traits were: disease incidence (INC), disease severity (SEV), Fusarium damaged kernels
(FDK), FHBdx index and ISK.

Results: For all disease-related traits and morphophenological traits, a significant difference (p<0.001) was
observed between genotypes. According to the result of correlation analysis, there was a positive and
significant correlation (p<0.001) between DTH, DTF and PH traits with traits related to Fusarium head
blight of wheat. The analysis of canonical correlation between the variables of disease-related traits and
morphophenological traits showed a significant canonical correlation (0.687), which explains 81% of the
total variance. According to the results of cluster analysis based on morphophenological traits and traits
related to FHB disease, the investigated genotypes were classified into five separate group, the genotypes
of the first group had a lower average among the other groups and the average of all genotypes in terms of
all traits related to FHB disease and at the same time, compared to other groups, they were earlier.
Conclusion: Rizhav, Chamran, Darya, Arta, Neishabur and Gonbad cultivars showed the highest resistance
to Fusarium disease in the study and can still be used as parental cultivars to improve new wheat cultivars
resistant to Fusarium Head Blight disease. Also, among the landrace, three genotypes, Larg Karaj, Parand
Saveh, and Malayer, showed acceptable resistance, which indicates that some landrace cultivars are also
relatively resistant to Fusarium head blight disease, and it may be possible if they have complementary
gene loci of specific genes. Resistance to this disease can probably be used for breeding purposes and
programs for resistance to Fusarium disease, which needs further investigation in future studies.

Keywords: Canonical Correlation Analysis, Fusarium head blight, Morphophenological traits, Resistance,
Wheat
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Figure 1. Field inoculation by Fusarium suspension spray method (a: Fusarium suspension spray, b: Covering the
inoculated spikes with plastic, c: Moisture created by the plastic cover).
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Table 3. Descriptive statistics of traits evaluated in 92 wheat genotypes by two crop years (2019-2022)
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Figure 2. The Pearson's correlation matrix displays FHB resistance dparameters correlations with phenological and

morphological traits. Traits include DTH, days to heading;

DTF, days to flowering; PH, plant height; SL, spike

length; TSS, Number of seeds per spike; FDK; Fusarium amaged kernels; ISK, incidence- severlty-kernels SEV,
severity; INC, FHB incidence; and FHBdX, fusarium head blight index
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Table 4. Correlation coefficients between canonical varlables of 92 wheat genotypes under field conditions

Canonical correlation

Square of canonical

Coefficient F-value P-value correlation coefficient Accumulative proportion
0.68 3.09 <0001 0.47 0.81
0.35 0.06 0.39 0.12 0.94
0.19 0.59 0.80 0.03 0.97
0.15 0.55 0.70 0.02 0.99
0.02 0.06 0.8 0.001 1

«#: significance at the five percent level
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Table 5. Standardized canonical coefficients for canonical functions derived from morpho-phonological traits of 92

wheat genotypes under field conditions

Ws Wa Ws

Canonical correlation

W2 W,

coefficient
1.8032 3.4161 -1.9586 0.5767 0.5229 DTH
-2.216 3.3274 1.6458 0.1534 0.2897 DTF
0.5752 0.2686 0.3162 -1.0387 0.3038 PH
0.4253 -0.1279 0.5703 0.9398 -0.0509 SL
0.4377 0.5981 -0.8296 -0.2782 -0.0043 TSS

Al > 4l 3laws :TSS el Jgbo :SL wolS lis)l PH ( Slidles 5 6 jg, :DTF ( msaliw b 54, :DTH
DTH: days to spike, DTF: days to pollination, PH: plant height, SL: spike length, TSS: number of seeds per spike

pAS adeis AY ) Al paslish (Sdwws & Jooo sl jmdls | ol Sogls wls (gl odd 3 ikl Sigls colps =5 Jgin
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Table 6. Standardized canonical coefficients for canonical functions derived from physiological traits of 92 wheat
genotypes under field conditions

Canonical correlation

Vs Vi V3 V2 V1 coefficient
80.50 -22.54 64.99 -51.01 -10.90 Severity
-75.39 -21.75 68.95 -34.90 -10.23 Incidence
248.09 54.41 -213.46 124.72 41.48 ISK
-2.77 7.55 1.66 7.28 -2.95 FHBdx
95.36 -18.30 83.30 -49.24 -17.67 FDK

polisd 0lyd Gl (gladils :FDK (& ylow (a3l (FHBAX (g jlow il (ad L :ISK ¢ glows jo, :INC ¢ g low i : SEV
SEV: disease severity, INC: disease incidence, ISK: disease severity index, FHBdx: disease index, FDK: Fusarium damaged seeds
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Table 7. Structural correlation between morpho-phonological traits and canonical functions under field conditions

Ws Wa Ws

Wa Wi Canonical correlation

Coefficient
-0.080 -0.069 -0.155 0.173 0.967* DTH
-0.177 0.126 -0.072 0.192 0.954* DTF
0.430 0.050 0.388 -0.384 0.718* PH
0.695 0. 257 0.362 0.565* 0.013 SL
0.480 0.609* -0.584* 0.214 -0.107 TSS

Al ) &l oluss :TSS ealiw Jobo :SLeolS glas )| PH ( SLidlod S b 59, DT addliinw U 5o, DTH /40 Jlois| s )5 Iy jixo *
«: Significant at the probability level of 0.05 DTH: day to spike, DTF: day to pollination, PH: plant height, SL: spike length, TSS: number of seeds per
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Table 8. Structural correlation between phonological traits and canonical functions under field condition

Canonical correlation

Vs Va Vs Ve Vi Coefficient
Severity
-0.041 0133 0.149 -0.144 0.876* o oot

incid
0.071 0.385 0.297 -0.088 0.867* cence
Kol )9y
ISK
0.114 0.454 0.304 -0.167 0.813* o 015 el
FHBdx
-0.092 468 14 0. 865+ X
0.09 0.468 0.143 0.065 0.865 o i
FDK

0.267 0.497* 0.425 -0.241 0.665*

polish o> ol slaals

«: Significant at the probability level of 0.05
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Figure 3. A) Cluster dendrogram and heat map based on ward. D2 method. B) Average values by groups obtained
from cluster analysis based on studied traits
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