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21. Factor rotation

22_ Varimax

23.Ward Method

24-Squared Euclidean distance
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Abstract

The most important goals of the almond breeding programs are the choice of self-compatible, late late
flowering cultivars and genotypes, which are well suited to the nut characteristics of the fruit and the weight
of the kernel. In the first experiment, genetic diversity of 100 almond genotypes was evaluated using
morphological traits based on the international almond descriptor for selecting almond cultivars and superior
genotypes. Statistical analysis including descriptive statistics, simple correlation between traits, factor analysis
and cluster analysis based on 54 morphological characteristics was performed. The results of the first
experiment showed that the traits such as anthocyanin in annual shoots and the amount of anthocyanins in the
filament, the shape of flower buds and the softness and hardness of the nut among the cultivars were different
and had a high coefficient of variation. Also, the highest weight of the kernel was observed with 2.6 grams in
the genotype MAG30 and the lowest kernel weight with 0.67 grams in the MAG44 genotype. The simple
correlation of traits showed that among some of the measured characteristics such as growth ability with
density of the branches and leaves (r = 0.72), the thickness of the annual branches shoots (r = 0.52) and green
fruit size (r =0.54), density of the branches and leaves with length of the leaf (r = 0.57), positive correlation
was significant at 5% level. The results of factor analysis showed that main factors justifying 72.71% of the
total variance. Characteristics such as the amount of anthocyanins in annual branches, length and width of leaf
blade, length of the petiole, anthocyanin color in filament, tree vigour, softness and hardness of nut, percentage
of the kernel oil, amount of leaf protein and kernel weight in the first factors PC1) to sixth (PC6), which
included a total of 32.72% of the contribution of variance. Based on cluster analysis, with decrease in the
Euclidean distance from 25 to 5, the genotypes were divided into six main sub-clusters and traits such as
flowering time, tree vigour, green fruit size, shell thickness and hardness, percentage of the double kernel,
kernel weight, percentage of the kernel, percentage of the kernel oil and amount of leaf protein were important
factor in separation of main clusters.

Keywords: Almond, Kernel, Morphological markers, Nut, Self-incompatibility.
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