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Article Info ABSTRACT
Article type: Background and Objectives: Yellow rust is one of the most important

Full Length Research Paper  wheat diseases worldwide. This disease can cause high damage to the plant
by affecting the yield and yield components. Also, due to the high
recombination of the causative agent of this disease, new breeds appear in

Article history: it every year, which has forced breeders to constantly study this disease and
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Revised: 02.09.2021 find resistant genotypes. The aim of this r(_asearch was to evaluate the effect
Accepted: 03.19.2021 of yellow rust disease on some agronomic characteristics of bread wheat
genotypes Includes 297 commercial cultivars and landraces of Iran.
Keywords: Materials and Methods: A field experiment conducted in alpha-lattice
Factor analysis, layout with two replications in the Seed and Plant Improvement Institute
Cluster analysis, (SPII) farm. After sowing the seeds and artificially infecting the plants with

Correlation Analysis,
Path Analysis,
Yield Components

the disease, some important agronomic traits including yield and related
traits as well as infection type and infection percentage were examined.

Results: The results of analysis of variance showed that wheat genotypes
have significant differences in terms of all studied traits. An effective
correlation coefficient was observed between single plant yields with all
traits. The results of stepwise regression analysis showed that the number
of grains per spike, 100-kernel weight, grain width, grain length, spike
length, grain thickness and spike width have the highest coefficients of
determination, respectively. Based on the results of path analysis, the
highest direct effect was observed between the number of grains per spike,
100-kernel weight and grain width with grain yield, respectively. The
results of factor analysis showed that there were five factors with a
justification of about 70% of the total variance, among which the traits had
the highest coefficient of explanation in the first three factors. The first
factor was called the yield component factor, the second factor was called
the spike features factor, and the third factor was called the grain features
factor. Based on the results of cluster analysis, genotypes were divided into
three groups. In the first group, 53 genotypes with the highest average of
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single plant yield, number of single plant seeds and spike length; in the
second group there were 110 genotypes with the highest mean of plant
height, spike density and 100-kernel weight and in the third group there
were 129 genotypes with the highest mean values for other traits. A total of
52 wheat genotypes had resistance reaction to pathotype studied in this
study.

Conclusion: The study of wheat genotypes under stress conditions of
wheat yellow rust (Puccinia striiformis) based on statistical analysis and
multivariate analysis showed a significant difference in yield and yield
components. Therefore, as in previous studies, the disease studied on wheat
was recognized as one of the most important diseases affecting wheat
yield. To evaluate cultivars and genotypes with higher grain yield,
selection should be done using yield-related traits such as number of seeds
per spike and number of single plant seeds. Also, based on infection type
and percentage, resistance genes can be identified intermediate resistance
to the studied pathotype in this study and used in future breeding programs
for resistance to wheat yellow rust.
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Table 3. Stepwise regression results between evaluated traits in bread wheat genotypes under wheat yellow
rust disease condition.
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T 5,2
-12.69 e
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Grain per Spike
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Grain Width
o i X12
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Grain Length
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Spike Length
5.15 7.15 0.890 1.048 (wls 52 6
Grain Thickness
dow 5 X3
3.35 5.83 0.897 1.176 (oo 2,2) 7
Spike Width
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Fig. 1. Scree plot of evaluated traits in bread wheat genotypes under wheat yellow rust disease condition.
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Table 4. Path analysis results between evaluated traits in bread wheat genotypes under wheat yellow rust
disease condition.

(”‘L”““" JUCRGE|
Indirect Effects .
e fl e
Sadsh Wl s als ks 4lla sla Clsds 05 abiw Jb oS plil EDfifree(;; variable
Grain Grain Grain Ao 53 100 Kernel Spike Plant
Length Width Thickness  Grain per Spike Weight Length Height
oS sl
-0.004 -0.011 -0.001 -0.021 0.056 -0.008 0.016 = C -
Plant Height
e
-0.0002 -0.004 -0.004 -0.080 -0.021 0.002 -0.050 N I~
Spike Length
| .
0.0006 -0.028 -0.008 -0.780 -0.033 0.002 0.357 we s
100 Kernel Weight
o s &ls slaws
0.013 0.046 0.017 -0.261 0.003 -0.003 1.064 ] )
Grain per Spike
s el
0.052 0.066 0.311 -0.054 0.004 0.003 0.058 b s
Grain Thickness
4y
0.046 0.037 0.476 -0.097 0002  -0001  0.103 e
Grain Width
il
0.050 0.032 0.147 0.002 -0.0001 -0.0008 0.095 b Jsb

Grain Length
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Table 5. Factor analysis results between evaluated traits in bread wheat genotypes under wheat yellow rust
disease condition.

F5 F4 F3 F2 F1
05 ARV
1.02 1.28 1.48 1.73 4.27 _ R olhee
Eigen Value
7.36 9.20 10.59 12.37 30.51 (ho2) it
Variation (%)
70.02 62.69 53.49 42.89 30.51 (h02) e

Cumulative (%)
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Factor loadings (axes F1 and F2: 42.90 %)
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Fig. 2. Biplot diagram of first and second factors in factor analysis of evaluated traits in bread wheat
genotypes under wheat yellow rust disease condition.
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Fig. 4. Silhouette diagram to determine the number

of clustering group in bread wheat genotypes.
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Fig. 5. Dendrogram of cluster analysis of bread wheat genotypes.
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