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Extended abstract

Introduction

In most breeding programs, genetic diversity is considered a fundamental principle and condition for selection. In
other words, understanding genetic diversity and estimating genetic parameters such as heritability, genetic
correlation, and variance components of growth traits is a necessary condition for breeding. Restricted maximum
likelihood (REML) is one of the important methods introduced for analyzing data, and it does not have the
limitations of variance analysis for unbalanced and heterogeneous data, such as negative estimates, lack of
uniqueness in estimates, lack of appropriate distributional properties, and lack of a useful method for comparing
different types of estimates. This method maximizes the non-stationary part of the likelihood function and has the
advantage of assigning degrees of freedom to the fixed part of the model, which leads to unbiasedness. It can also
be implemented on data that have been affected by selection and deletion; While one of the assumptions of variance
analysis is that the data obtained must be random. Other applications of this method compared to conventional
methods for estimating variance components include directly providing genotypic correlations with greater
accuracy. Despite the correct and more precise estimation of genetic parameters with these estimators, this method
has been used to estimate heritability and genetic correlation in a limited number of domestic studies. In the present
study, the estimation of genetic parameters including genetic correlation and heritability of the Amygdalus
scoparia variety was carried out by evaluating seedlings obtained from seeds of two populations of this variety in
Kerman province using the REML method, so that ultimately, by identifying the structure, diversity, and existing
genetic potential, better decisions can be made for the management and improvement of this valuable variety and
the production of more desirable seedlings in the study area.

Materials and methods

Initially, seeds were collected from 20 randomly selected stands within the studied habitats. The physiological
dormancy of almond seeds, an embryonic dormancy, was overcome by wet chilling. Then, the seeds were collected
from the mother tree based on a randomized complete block design in three replications and five seedlings in each
replication, and were grown to yield seedlings in pots in the research greenhouse of Yazd University under
greenhouse conditions. At the end of the first growing season, height of seedling, collar diameter, number of leaves,
leaf length, maximum leaf width, number of secondary branches and leaf shape (ratio of leaf length to maximum
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leaf width) were measured and recorded. Genetic and environmental variances, genetic correlations and heritability
were estimated using the REML method via R software.

Results and discussion

The results of present study showed that the highest genetic variance was assigned to the leaf number, leaf blade
length, and seedling height, respectively, and the highest environmental variance was assigned to the leaf number.
Also, the length and maximum width of the leaf blade, followed by the collar diameter and seedling height, had
the highest heritability among all traits studied. Heritability analysis revealed the extent to which genetic
differences among individuals within a population contribute to variation in a specific trait. This concept examines
the extent to which changes in the studied traits depend on their genetics and to what extent they are related to
environmental factors and evolutionary history. The extent and speed at which populations are able to adapt also
depends on the heritability of quantitative traits. The results also showed that the highest genetic correlation was
observed between the leaf number and collar diameter, as well as between maximum width of the blade and
seedling height, and then between the collar diameter and seedling height. The main causes of genetic correlation
are linkage and gene pleiotropy. Some genes increase or decrease both traits at the same time, and others will
increase one trait and decrease the other. Some genes may exert a strong influence on a specific trait while having
minimal effects on others, whereas other genes may show the opposite pattern. In the context of selection-induced
changes, it is vital to note how modifying one specific trait may simultaneously have an impact other trait. The
more traits are added to the breeding program, the slower the achievement of the intended goals becomes. One
advantage of strong correlations between traits is that one trait can be included in the breeding program and the
other trait can be improved accordingly. In other words, the correlated response can be exploited to improve
different traits simultaneously.

Conclusion

Finally, considering the high heritability of leaf length and width traits, followed by collar diameter and seedling
height in the present study, this diversity can be used at a desirable level to improve the quantity and quality of
this valuable species. Also, due to the higher heritability of these traits, if the selection of mother stocks and the
production of seedlings for the restoration of forest areas and afforestation in the study area are carried out based
on them, we can hope for further improvement and improvement of these areas.
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Table 1- Data description obtained for the Amigdalus scoparia seedlings

Slis oSk Slime Sl s e S Slime ol
Traits Mean Standard deviation Minimum Maximum Standard error
cm) ¢l
em) Gl 18.084 7.662 3.900 42.000 0.619
Height (cm)
mm) 44 s
(M) a2, s 2.750 0.361 2.000 3.850 0.029
Collar diameter (mm)
S sl
35.542 12.078 5.000 63.000 0.976
Number of leaves
mm) S
(mm) b 22.577 6.858 10.666 76.000 0.554
Leaf length (mm)
mm) K 2
(mm) e 4.300 1.078 2.333 8.333 0.087
Leaf width (mm)
PEARA NP
0.183 0.578 0.000 3.000 0.046
Number of branches
g B
nJ 5.388 1.597 3.210 17.539 0.129
Leaf shape

P el Gl s s 50 Dlio (S35 (b 5) ol 5 Glad (655) lols =Y Jsur
Table 2- Genetic variance (on the diameter) and covariance (below the diameter) of the investigated traits for the
Amigdalus scoparia seedlings
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Table 3- Environmental variance (on the diameter) and covariance (below the diameter) of the investigated traits
for the Amigdalus scoparia seedlings
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Table 4. Environmental correlation (above the diameter), genetic correlation (below the diameter) and heritability (on the
diameter) for Amigdalus scoparia seedlings traits
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