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Article Info ABSTRACT
Article type: Background and purpose: Investigating the diversity of cultivars of
Research Full Paper agricultural plants and the relationships between their important

economic traits, such as grain yield, components of grain yield, and
phenological characteristics in crops, is crucial. Wheat is a significant
source of energy and dietary nutrients. During wheat breeding
programs, yield and yield components are carefully considered, and
understanding their relationship is essential for developing high-yield
varieties. When comparing agricultural cultivars, it is important to
consider the conventional or innovative nature of the comparison
methods and the novelty of the cultivars or varieties being compared.
Article history:
Received: 2024-5-11 Materials and methods: In this study, 94 bread wheat varieties
Accepted: 2024-11-30 (including 4 control varieties) were cultivated using an augmentation
plan with 3 repetitions during the agricultural year of 2018-2019 at the
Faculty of Agriculture, Ilam University. After planting, normal
irrigation and proper weed control were maintained, and phenology
and morphology information were recorded, including days to
germination, tillering, stem, flowering, and maturity. Additionally, the
number of tillers, leaves, plant height, nodes, peduncle length, spike
Keywords: length, number of spikes, weight of 1000 seeds, and seed yield were

Bayes assessed for normality. Data analysis involved the use of simple and
Correlation dvanced statistical method: 1l Itivariate statistical
Analysis of variance advanced statistical methods, as well as multivariate statistica
cluster analysis methods such as principal component analysis, discriminant analysis
Triticum aestivum (DA), and cluster analysis.

Findings: The analysis of variance revealed that there was a significant
difference among the studied cultivars in terms of all the traits
investigated, indicating that there is enough diversity between them.
The highest Pearson correlation was found between a thousand seed
weight and yield (0.907***), days to tillering and days to flowering (-
0.92*%**), days to flowering and maturity (0.85***), days to tillering
and rippening (0.83***), days to tillering and stem (0.79**%*), and days
to tillering and flowering (0.79***). Additionally, there was a positive
and significant correlation between seed yield and spike length, as well
as the number of spikes (0.39*** and 0.34***, respectively), which
was further confirmed by the Bayesian method. The principal
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component analysis, along with linear DA analysis, showed that the
first two components accounted for the majority (99.51%) of the total
variance and demonstrated the effectiveness of this method in
grouping the varieties. Based on these results, the cultivars were
categorized into six groups. The first group consisted of the Darya and
Quds genotypes, with an average yield of 712 grams. The other groups
had average yields of 594, 864, 195, 328, and 442 grams, respectively.
The third group (Shahpasand number) had the highest yield at 864
grams per square meter and a thousand-seed weight of 43.2 grams,
which were the highest among all the groups and the entire experiment.
However, the Tak-Ab variety also had the highest thousand-seed
weight at 50.81 grams.

Conclusion: In this study, two methods, both conventional and
advanced, were used to evaluate the correlation and relationship
between traits, and the results were consistent with each other.
Subsequently, multivariate statistical methods were employed to
classify the wheat cultivars. By decomposing the data into the main
components, the first two components successfully grouped the
cultivars, with Shahpasand and Darya exhibiting the highest yield and
thousand-seed weight in the population, respectively. Given the size of
the population and its sufficient diversity, as well as the range of
climatic conditions, it is feasible to utilize the available cultivars with
high performance and desirable traits in improvement and expansion
programs.

Cite this article: Haghnazar, M., Fazeli, A., Arminian, A. 2025. Evaluation of cultivar diversity and
correlation analysis of some agronomic characteristics in bread wheat. Crop Production
Journal, 17 (4), 41-66.
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Table 2. Classes of extreme values of bayes factor
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Table 4. Descriptive statistics related to investigated traits in bread wheat cultivars

oo oSk “zaS iy EPIRMENENEE] OldS b
Trait Mean Min Max SD CV(%)
iy 2l 456 24 12.4 1.72 37.87
Tiller number
S sl
2 2 3.88 3 5 0.54 13.91
Leaf number
(em) < i) 79.9 32 118 14.88 16.18
Plant height
el 4.02 3 5 0.58 14.57
Node number
ol Ik
Peduncle lengthtem) 25.2 9.4 49.8 721 28.69
s J
. * 9.95 7 12.8 1.41 14.19
Spike length(cm)
4 s
i 03 dopli Sl 18.90 12 23 2.08 11.05
Spikelet per spike
o5 el B 11.80 10 14 1.17 9.97
Days to germinate
3y B s 40.00 36 42 2.15 5.40
Days to tillering
sl b,
115.00 110 121 4.72 4.12
Days to stem¢
A B 154.00 151 158 2.68 1.75
Days to flowering
s B S 2l 229.00 222 233 3.82 1.67
Days to reippening
HISPNY
N 19.30 36.3 50.8 8.00 40.86
1000-seed weight
31 3 Sas
e 379.00 72.5 864.2 148.15 39.25
Grain yield (g/m?)
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Figure 1. The relationship between the agronomic characteristics in this research.
TillerN b 5> s slaxs :SpikeN (JsSly, Jsb t PedL (¢ ,8) «ls Vov 055 ThousandW (s e s )5 ¢,8) «ls 5 Shes :Yield

(05 aiws Ik Spikel w g s ey sl

G 5o, StemDAY «wsj 4l b 55, GermDAY ( Jol bl 53 68 slias NodeN w5 55 S slas :LeafN oz sle) 45 ¢l :PH

.ol G s, :GermDAY: « Sa, b 55, RIPDAY: s 4y b 55, TilIDAY (5,40

Yield: grain yield (g/m?), ThousandW: 1000-grain weight (g), PedL: peduncle length, SpikeletN: spikelet number per
spike, TillerN: tiller number per plant, SpikeL: spike length (g), PH: plant height (cm), LeafN: leaf number, NodeN:
node number, GermDAY: days to germination, StemDAY: days to stem, TillDAY: days to tillering, RipDAY: days

to ripening, GermDAY': days to germination.
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Table 5. Estimation of Pearson correlations by conventional and Bayesian methods in the evaluation of

wheat agronomic traits in this research
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SpikeL O “ls 2 RSl FlowerDAY
SpikeletN ThousndW  TillDAY StemDAY
Lo sl Pearson'sr 0.512%%**
. . BF1o 1.165E+05
SpikeletN:  gp,,  8.581E-06
e Pearson's 1 0.392%%% (,344%%%
7 BFu 235.402  38.159
Yield: BFoi 0.004 0.026
Us s oy Pearson'sr 0.371*%** 0.310*%** (.907**%*
I3 I O
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Figure 2. Fitted graph two traits, 1,000-seed weight and grain yield. In this graph, it is clear that the
posterior distribution for correlation has a much higher peak than the prior distribution, which indicates
our awareness of the observed data.
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Table 7. Principal components, eigenvalues, their variance percentages, and characteristic vectors for the

agronomic traits of bread wheat
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Figure 3. Biplot drawing of bread wheat cultivars based on 14 agronomic traits using the first 2 principal
components in PCA.
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Figure 4. Grouping of bread wheat varieties based upon UPGMA clustering criteria and with Euclidean

distance
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